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May 2, 2000 File No. 21530-20/5UMAS2

Allen J. Fiksdal R E C E !V E '
Manager . B
Energy Facility Site Evaluation Council

925 Plum St SE, Bldg. 2 L MAY 0 2 2000

PO Box 43172

Olympia, WA 98504-3172

USA - ENERGY FACILITY SITE
~ EVALUATION COUNCIL

Dear T»ﬂslleﬂ Fiksdal:

Thank you for the opportunity to comument on the Sumas Energy 2 Draft .
Environmental Impact Statement (EIS). The Lower Mainland Office of the Ministry
has provided the enclosed comments on wastewater and ‘aquifer impacts
(Attachument 1). Should you have any questions on these, please contact

Brian Clark, Manager, Environmental Assessment, at (604) 582-5217.

The ministry has also coordinated the development of comments on air quality
issues (Attachment 2) on behalf of the Lower Fraser Valley (LFV) air quality

agendies. If you have any questions on these, please contact Steve Sakiyama, Air
Quality Analyst, at (250} 387-5942.

I trust that these comments will be helpful in the production of a final EIS, and will
help clarify issues for EFSEC in their review of this project. Iwould like to thank

you for your contimied efforts to include our interests throughout the various
stages of your process.

Yours truly,

Margaret Eckenfeldér
Executive Director

Attachments

« THE GOVERNMENT OF BRITISH COLUMBIA IS AN "EMPLOYMENT EQUITY EMPLOYER"«

Ministry of Exacutive Director Malling Address: Location:
Environment, Envirenmant and Resource PO Box 9243 Sta Prov Govt 3rd Fioor, 2875 Jutand Road
Lands and Parks. Managoment Depariment Victoria BC VEW 9M1 Victoria 8C
Telaphons: (250) 387-8293 ﬁ
Faccimile:  (250) 3R6-0838
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P. Wieringa (Crown Corporate Secretariat)

T. Peace {(Ministry of Health)

3. Sakiyama (Ministry of Envirorunent, Lands and Parks)
B. Clark (Ministry of Environment, Lands and Parks)

LEV air quality agencies representatives:
B. Mills (Greater Vancouver Regional District)

" G. Kingston (Fraser Valley Regional District)

K. Johnston (Envirorunent Canada)

T. Randles (Northwest Air Pollution Autherity)

P. Andzans (City of Abbotsford) ,

D. Pope (Ministry of Environment, Lands and Parks})
L. Bailey (Ministry of Environment, Lands and Parks)
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. May 2, 2000
Lower Mainland Region, Ministry of Environment, Lands and Parks — DEIS Comments

Attachment1

Commenis on Section 3.2: Water Regources

The following are comments regarding potential impacts of the S2GF proposed
development on groundwater resources (quantity and quality) within Canada.

Water for the proposed facility is to come from the City of Sumas’ well fields.
Extraction of approximately 850 US gallons per minute on a continuous basis is
being proposed. This amount of extraction was calculated by the proponent’s
consultants to result in about one foot of drawdown in the natural groundwater
table within a one-mile radius away from the Sumas well field (report figure 3.2-
6). Projecting this zone of influence into Canada, this means that within a mile
radius of the Sumas well field, wells in Canada could theoretically expect at least
one foot less available drawdown in these wells. There are approximately 100
water well records on file (but not necessarily wells in use) within this one mile
radius, incdluding domestic wells and the City of Abbotsford’s municipal wells.

. For wells that have a significant amount of available drawdown (i.e. the deeper
wells >30m), one foot of drawdown is not a significant amount, depending on
how deep the pump intake is. However, for shallower wells (<30 m depth), the 1
reduction of available drawdown may result in some well owners requiring to
lower their pump intakes (if possible) or deepening their wells. According to the
City of Abbotsford, several of their production wells within the radius of
influence have recently been taken out of operation. Estimates indicate that there
is presently about 1200 US gallons per minute less extraction from these wells.
This will effectively raise the water table locally and compensate to some degree
the amount of drawdown interference effects from the proposed increase in
Surnas well field pumping.

In thisarea of the Abbotsford-Sumas Aquifer, the general direction of
groundwater flow is south - southeastward from Canada into the U.S. Potential
development or production impacts on the quality of groundwater on the U.5.
side will not affect groundwater quality on the Canadian side of the aquifer.

Section 3.2, pg 3.2-27. There may be some risk of increased nitrate levels in well
water discharging into the Johnson Creek {(Swmas River) drainage if well water is
needed to compensate for any significant reductions in base flows or spring
flows to this drainage as a result of increased pumping from the Sumas well 2
field. As the amount or degree of risk is unknown at this time, is it possible to
provide some assessment of this risk?
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May 2, 2000
Lower Mainland Region, Ministry of Environment, Lands and Parks — DEIS Comments

Attachment 1 (continued)

Wastewater Treatment

. There are technical concerns with a significant additional contribution to the
Abbotsford sewage collection system from Sumas via the Sumas 2 project.

 Present flows from the JAMES. treatment plant are at and periodically over the
maximum permitted levels. An environmental impact study of increased . 3
sewage flow to the Fraser River is being prepared. Recommended upgrades
should be in place prior to FVRD accepting Sumas 2 waste water into the system,

Sumas Energy 2 Final EIS
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May 2, 2000
Lower Fraser Valley Air Quality Agency — DEIS Comments

Attachment 2

Comments on Section 3.1: Air Quality -

General Comments

Section 3.1 (Air Quality) is a 51mp11f1ed version of the revised PSD application
that was included in the Application for Site Certification Agreement docurment
submitted to EFSEC in January. As with any simplification, there is a loss of
detail. The following comments point out the areas where tl'us detail is
important from a BC perspective.

There is little information on the air quality impacts in Canada For the criteria
pollutants and the toxics, there are comparisons of the predicted maximums to
various ambient guidelines/ objectives/ standards/ ASIL's (whether they are of
Canadian or U.S. origin). However, air management in British Cohunbia is
based on a more flexible approach than PSD, and thus comparisons to ambient
objectives are not necessarily enough to determine the significance air quality
impacts. In the case of deposition and visibility, the assessment has only
focussed on the US. Class I areas even though deposition and vigibility impacts
will occur throughout the region. .

The revised PSD application was more informative as it had additional tables
and plots where the extent of the regional air quality impacts could be seen. In-
February, comments were sent to the proponent from the BC agencies on the
revised PSD application and a detailed response document (dated April 18, 2000) 4
is currently under review. Itis enclosed for your information (Attachment A).
The review of the response document (which represents a considerable technical
effort) and its synthesis with the revised PSD application will not be completed
until mid-May. The combination of both these documents is anticipated to
provide a comprehensive and relevant mformanon base for the assessment of air
quality impacts in BC.

In summary, on ifs own the Draft Environmental Impact Statement does not
provide the Canadian agencies with enough information required to assess the
impacts of this proposed project on British Columbia air quality. The statement
in Section 3.1.8 that concludes “no significant adverse air quahty impacts would
occur” is not supported by the information in Section 3.1

It is recognized that many of the following comments are a repeat of the
comments made on the revised PSD application. Itis possible that the April 18
response document addresses most if not all of them. However, since this
document is still under review, and since the following comments are on the
Draft EIS alone, they are included for completeness.
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May 2, 2000
Lower Fraser Valley Alr Quality Agency - DEIS Comments

Specific Comments

Pg3.1-2. Table 3.1-1. The Canadian/GVRD ambient air quality objectives should
be listed here as they were in the revised PSD application.

Pg 3.1-4. para. 2. The addition of SCR will reduce NOx emissions from 3 ppm to
less than 4.5 ppm but will create emissions of NH3. In order tominimize 6 -
ambient PM10, is the no SCR scenario a better alternative?

Ammonia emissions are associated with SCR, although they have not been
quantified (see Table 3.1-3). Please indicate the emitted amounts. '

- Pg3.1-4. Para 1. "Chapter 173-460 WAC requires that BACT also be nsed to
control emissions of toxic air pollutants. In general the same technologies or
operational parameters that reduce aiteria pollutants ... also reduce toxic air
pollutants. .... The use of combustion controls to optimize combustion also
reduces both criteria pollutants (Table 3.1-1) and toxic air pollutants, suclras
lead, some heavy metals, and some organics.”

Although dispefsion modelling shows that ambient impacts of toxic emissions
are less than the ASIL’s, there is no indication that the proposed control
technology is BACT for air toxics.

"the use of combustion controls to optimize combustion also reduces most
criteria and toxic pollutants” . Is there a reference or rationale to support this 9
statement as it applies to toxic pollutants? Does this statement still apply under
oil firing conditions?

During oil firing, will the sulphur gradually poison the @wlysts and reduce the
- SCR’s performance even during natural gas operation? ' 10

The revised PSD application indicates 3 days per year of oil firing would be 11
expected based on historical records. On what basis was the 15 days chosen?
The use of oil will increase (in the case of SOZ up to 10 times) the emissions of
both eriteria pollutants and air toxics. Oil firing results in the highest ambient
impacts of criteria pollutants, air toxics, depositions and visibility. What are the 12
alternatives to oil firing? Other than reducing oil-firing periods, are there
controls that could be applied to control emissions during oil firing?

Pg 3.1-6, para 4 and 5. Typo “GRVD” should be “GVRD". 13
Pg 3.1-6, para 5 The Abbotsford Alrport station was terminated in 1994. The
Abbotsford downtown station operated from 1992 to Sept 1998. Is the last N 14
4
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May 2, 2000
Lower Fraser Valley air Quality Agency — DEIS Camments

sentence in the paragraph re: maximum howly ozone applicable to the 14
Abbotsford Downtown station?

Pg 3.1-6, last para. Is there any evidence to suggest that the measured PM10 was
associated with woodsmoke, or fugitive dust, secondary aerosols, and or

combustion sources (either solely responsible for the PM10 or in combination 15
with each other)? If not then these sources should not be mentioned. '
Pg 3.1-6, last sentence. As a qualifier on the Abbotsford data, Hi-vel PM10 16

monitoring began in 1992, while real-time hourly monitoring began in 1994.

Table 3.1-2. For 1996, the maximum 24-hour average PM10 was 73 ug/m3 and

not the reported 62 ug/m3. The value of 73 ug/m3 is reported in the Appendix
of the 1996 GVRD Annual Air Quality monitoring report. The relevant portion 17
of the report is enclosed (see Attachment B). '

Pg 3.1-7, last para. The BC MELP, 1997 document referred to does notindicatea -
source for high PM10 concentrations in Abbotsford. In the 1998 Lower Fraser
Valley Ambient Air Quality Report there is a statement that indicates that high
wind speeds are associated with elevated PM10. Attachment C includes the ,' 18
relevant portion of the report., However, note that an analysis of the winds " ' -
during the 24-hour maximum PM10 (73 ug/ m3) event in 1996 does not show
such an association. A spreadsheet of this analysis is given in Attachment D.

Py 3.1-13, last para. Abbotsford airport did riot have a PM10 monitor. PM10is.
currently measured at the new Abbotsford station and was measured at the 19
previous Abbotsford downtown station.

The statement “high PM10 concentrations. ..associated with high wind
conditions” is not correct if the “high PM10” refers to the maximum PM10
concentration during the 1996 — 1998 period. The identification of conditions
under which the maximum occurs is important as there are conclusions made in 20
this paragraph about the low probability of the predicted maximum PM10
occurring at the same time as a elevated PM10 event in that area of the valley.

Pg.3.1-12. Table 3.1-6. Emissions of sulphuric acid mist conjure up images of
dead vegetation and corroding materials. Please provide a description of the

short-term and long-term impacts. Will they be confined to an area near the y 21
plant? ' S
Table 3.1-7. What is the meaning of the first sentence of footnote b)? 22
Table 3.1-11. There is information missing in the Table. -
5
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May 2, 2600
Lower Fraser Valley Air Quality Agency — DEIS Comments

Pg.3.1-14 Table 3.1-7 At the minimum, for predicted SO2, NO2, CO, and PM10
the magnitude and location of the maximum value in BC should be identified.
Maps of the impact areas for the region should be provided as were done in the
revised PSD application.

24

Given the effort to develop an ambient PM2.5 standard under the Canada Wide
Standards process, what can be concluded about the PM2.,5 impacts of this
proposed project? Can the PM10 concentrations provided in this document be 25
conservatively assumed to be all PM2.5? What would be the maximum PM2.5
impacts in BC? -

Pg. 3.1-15 Class I PSD increments: Although BC Environment does not have a
PSD system in Canada, Canadian sources could still be among increment- 26
consuming industrial sources. Itis recognized that PSD is only concerned to

those sources within the State. -

For informational purpases, records indicate that there are 57 sources in BC with -
air permits within a 20 km radius of the proposed facility. From this list, there
are 10 sources that have come into operation after the PSD baseline date of
August 23, 1979 and have emission rates of SO2 or PM10 greater than 4 T/year 21
(the 1 Ib/hr criteria used in the analysis). The source emission rates and
locations of these sources are shown in Attachment E.

Pg.3.1-19/20 Tables 3.1-13/14. Provide the magnitudes and locations of the o8
predicted maximums air toxics that occur in BC.

Pg 3.1-21 para 3. With reference to Table 3.1-15 there is a statement that the
concentrations are higher near thé Canadian border. This implies that they are
even higher (as yet unspecified impacts) in BC. Please provide details on the
impacts of SO2 and NOx concentrations in BC.

29

Pg. 3.1-24 Table3.1-17. Ata minimum, provide the magnitudes and locations of

the predicted maximum depositions that occur in BC A plot of the regional

deposition should be provided as was given in the revised PSD application.
Measurernents of annual deposition (Feller, 2000} for the past four years at the 30

. University of British Columbia research forest (approximately 49° 16" N, 122° 35
W) range between 19.0 and 32.1 kg/ha/yr for nitrogen and 12.8 and 23.8 for
sulphur. - :

Table 3.1-18. There is nio definition of b, and by, (hygroscopic and non 31
hygroscopic?). :

Sumas Energy 2 Final EIS Letter 160 - Page 8
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May 2, 2000
Lower Fraser Valley Air Quality Agency — DEIS Comments

Based on Table 3.1-18 and the predicted extinction values in Table 3.1-19, how
were the percentages calculated in Table 3.1-20? '

Pg. 3.1-26. Table 3.1-19. Ata minimum, provide the magnitude and locations of -
the predicted maximum extinction co-efficient that occurs in BC. Aplotofthe
extinction over the complete modelling domain (as was induded in the revised
PSD application) should be provided. :

32

Extinction coefficients are not useful in terms of communicating visibility . 33
impacts to the public. Spedfically, will there be a reduction of visible range, an
increase in visibility episodes, a change in haze colour? In response to comments
made on the revised PSD application regarding visibility, the proponent has
generated more information which will allow a better assessment of the visibility
impacts (see Attachment A).

Pg.3.1-29 Greenhouse Gases. Some of the following comments are based on the

submission by Dames and Moore document (Greenhouse Gas Offset Strategic

Plan). '

o The GHG emissions calculations did not appear to include N;O, which is an |
emission by-product of SCR. ‘ :

»  Although Sumas? suggests that they could satsfy BC Hydro’s power
purchzse criteria, fhis assumes that BC Hydro will be purchasing power from 35
Sumas 2. According to Pg. 1-2 para 1, BC Hydro has indicated no interest in ‘
purchasing the power.

» $100,000 per year for 10 years has been committed to support GHG research,
offsets, or management projects. Provide details on how this money will be 36
managed and what specific tasks/projects will be funded.

Pg. 3.1-31 Mitigation Measures.

In previous correspondence with the Ministry of Environment, Lands and Parks,
the proponents committed to fund an air quality monitoring station. As well,
they have indicated a consideration of an emissions curtailment program. Both 37
of these commitments should be included here.. The letter, which includes these -
commitments, is included in Attachment F.

Page 3.1-31 Section 3.1.8 ‘Significant Unavoidable Adverse Impacts

As'stated earlier, the DEIS does not contain enocugh information on. the air

quality impacts in Canada to justify the statement “no significant adverse air 38
quality impacts would oceur”, The revised PSD application was much better in
this respect. '

7
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May 2, 2000
Lower Fraser Valley Air Quality Agency — DEIS Comments

References

‘ Feller, M.C., 2000: Temporal trends in Precipitaﬁon and Streamwater
Chemistry at the University of British Columbia Research Forest Near Maple
Ridge, Draft Unpublished Interirn Report, Environment Canada. '
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April 18, 2000

Attachment A
Mr. Hu Wallis ‘
Manager, Air Quality Assessment
Ministry of the Environment, Lands and Parks

. P.O. Box 9341, Stn Provincial Government
Victoria BC VBW 8M1 '

‘Subject:  Sumas Energy 2 Generaling Facility (S2GF)
Dear Mr. Wallis ‘ '

Thank you for your letter of February 23, 2000 comimenting on Section 6.1
Sumas Energy 2 PSD Permit. The Ministry’s letter provided commenis op our -
responses to your December 14, 1899 letter, and requested further information

concerning potential air quality impacts from the Sumas Energy 2 Generating Facility
(S2GF). _

Our air quality consulfants at MFG have prepared a respense {0 your concerns.
Per the Ministry's request, MFG conducted further CALPUFF simulations to assess
PM10 concentrations and potentiat visibility impacts in the Lower Fraser Valley. The
results of their assessment and responses to your comments are confained in the
altachment to this letter. The attachment is divided into three sections: 1) further
discussion related to our January 7, 2000 letter, 2) responses to your comments on the
Section 6.1 Sumas Energy 2 PSD Permit, and 3) modeling focusing on the Lower
Fraser Valley per your request for additional information '

1'd like to reiterate our interest in working with the Ministry and Lower Fraser
Valley Air Quality Coordinating Committee in successfully resolving the issues you have
addressed. Thank you once again for your continued interest and technical support in
our project. We look forward to an opporfunity to meet with you to discuss our ﬁndir:gs.

Sinc

g

f
David N. Eaden, Vice President
Engineering & Constriction
Sumas Energy 2, Inc. -
DNE:bb

cc: E.Hansen, MFG K. Chaney, D&M K. McGaffey, PC  D. Jones, NESCO

HADAVEASE2\DDOWVALLIS04181.0CC
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MFG Response to MELP Comments of February 23, 2000

Section 1.0 Further Discussion Concerning Ministry Letter of
‘December 14, 1999

MELP provided SE2 with a consolidated list of concems and comments Som Canadian
air quality regulatory staff in a letter from Hu Wallis dated December 14, 1999. With
assistance from MFG, David Eaden of SE2 responded those comments and concerns in a
lerter dated January 7, 2000. In the latest letter from MELP (February 23, 2000),
additional clarification was requested for some of the responses provided in SE2’s
January 7 letter. In Section 1, we provide MELP’s original comments (from December
14, 2000), our initial responses (from January 7, 2000}, MELP's follow-up comments
(from February 23, 2000), 2nd a response to'these latest comments. Both the Ministry’s
original and additional corments are highlighted in italics. ‘

- Original Camrﬁeiit I

(l:orza‘izion of Airshed: The proposed facility will edd polfu-tanzs'inta an eirshed a.’rea’dg} ‘
experiencing episodes of elevated ozone and PM as well as poor visibility.

. Original Response to Comment 1.

* All combustion sources generate air pollutants, and we acknowledge that SE2 will
incrementally increase regional emissions. As noted above, however, SE2 has

- reduced the scale of its project and has substantially decreased NOx emissions.
Recanse NOx is a precursor to ozone formation, we believe we have also
substantially reduced our potential effect on ozone episodes.

As you are aware, Environment Canada is cumrently revicﬁring the results of their
regional photochemical modeling that includes emissions from SE2. While the
results have not yert been fully assessed, it is our expectation (based on the small

portion of regional emissions we represent) that SE2 will not have significant
~ adverse effects on regional ozone problems.. :

Similarly, we zcknowledge that primary and secondary emissions artributable to -
the SE2 will incrementally increase regional haze. However, our preferred use of
natural gas in the proposed combined cycle generating facility is the most energy
efficient and least-polluting means of producing electricity that is currently
available for fossil fuel based plants. In the scheme of things, cur contributicn to
regional haze is relatively small. Furthermore, merchant plants such as the SE2
have the potential to displace older, less efficient electrical generating stations and

inay ultimately reduce air emissions attnbutable to regional electric power
generation.

Responses.'lo Minisory Lettef t 18 Aprit 2000

Sumas Energy 2 Final EIS Letter 160 - Page 12
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Aaid:'rional Comment Regarding Response to Question 1

Although there are assurances that contributions 1o regional haze will be

relatively small it would be useful to provide guantifiable estimates of
visibility and PM10 impacts to the LF V.. o

MEG conducted additional CALPUTF modeling to respond to your
request for further analysis focusing on the Lower Fraser Valley. The
results of the assessment are summarized in Section 3 of this letter. The
photochemical modeling mentioned in our original response has been
completed by Environment Carnada.! Environment Canada’s study

~ concludes SE2 precursor emissions would result in small increases in
ozoze episode intensity (1 to 4 ppb) and no increase in ozone episode
duration. o . - o

' Original Comment 3.

Compliance with BC Ambient Objectives: The air quality impacts associatéd with the

project need to be assessed in relation 1o BC ambient air guality objectives for NO2, CO.
$02, PM10, and O3, ' ‘ _ S

)

Origina] Response to Comment 3.

The air quality analysis in our EFSEC Application for Site Certification
{Application) assessed the ambient air quality implications of the SE2. Our " -
analysis estimated maximmum short-ferm concentrations by conservatively
summing predictions based cn the worst meteorological events in five winters,
oil-fired Turbine emissions from SE2, and the highest background concentrations
from Abbotsford during 1996 to 1598. Even with this approach, we found that
total air pollutant concentrations would be less than the most stringent Canadian

Air Quality Objectives for SOZ2, carbon monoxide (CO), and nitrogen dioxide
(NO2).

Monitoring data collected in Abbotsford indicate the Greater Vancouver Regional
District (GYRD) interim 24-hour objective for PM10 is exceeded from zero to
four days per year. Higher PM10 observations at Abbotsford have historically
been associated with high wind events and windblown dust from agricultural
arcas and exposed soils in the eastern portion of the Lower Fraser Valley. .
Altheugh such events can occur during the winter, those meteorological
conditions are different than the conditions producing the highest SE2 _
concentrations. Maximum potential concentrations from SE2 occur while buming
oil with light winds and stable conditions. Consequently, MFG believes it is..

! Pi Cenzo, C. and 1. Potter, 2000, A Numerical Simulation of Impacts on Ambient Ground-level Ozene

Concenrrations from the Proposed Sumas Energy 2, Inc Power Generarion Fucility. Environment Canada,
Vancouver, BC, Report 2000-001, January 31, 2000.

Responses to Ministry Lener 2 18 April 2000
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- untikely that the SE2 will contribute 1o or cause PM10 concentrations above the
interim GVRD 24-hour Maximum Acceptable Objective.

Additional Comment Regarding Response to Question 3

, Do the PM10 estimates as determined from the modeling and used here in B
~ . thisresponse inelude secondary formation as well?

© The ISCST3 modeling diseussed in our original responsc does not contain
. the contributions of secondary aerosols potentially formed from SE2
precursor emissions 10 PM10 concentrations. Secondary aerosols are
included in the background measurements at Abbotsford, but not in the
" predictions. However, the incremental increase in total PM10

concentrations expected from the SE2 including secondary aerosols is
assessed in Seetion 3 of this Jetrer. '

Original Commient 4.

Cooling Tower Emissions: Water vapor (and associated nitrates) emissions on plune

chemistry and the formation of nitrate aerosols should be included in assessing local and
regional PM and visibility impacts. - '

Original Response to Comment 4.

The proposed SE2 configuration includes a wet/dry cooling system. basedonan -
sir-cooled condenser and a cooling tower. The cooling tower would supplement
the air-cooled condenser, providing up to 46 % of the thermal duty during -warmer
months. A small portion of the nitrate contained in the local water supply would
be emitted from the cooling tower as cooling tower drift. Our cooling tower
design calls for 2 maximum circulation rate of 51,250 gallons per minute with 2
Arift loss rate of 0.0005 %. At this rate, the maximum nitrate emission rate would -
be z2bout 0.002 1b/hr based on 2 nitate concentration of 17 mg/1 in the water

supply. We believe your technical staff will affirm that these emissions are
negligible. .

Additional Comment Regarding Response to (Question 4.

The response only covers part of the question. Plume chemistry (in
particular the formation of some aerosol species) is kighly dependant on
relative humidity. Is there a possibility that the turbine plumes can be
mixed with the cooling 1ower plume, thus causing local elevations of R

and enhancing aerosol formation? Is this an imporiant feature that shovld
be included in the analysis?

MEG does not believe secondary aerosol formation would be significantly
affected by the proximity of the cooling tower for the following reasons:

Responses to Ministry Letter 3 18 April 2000
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e The turbine plumes are released at a higher point and are more
buoyant than the cooling tower plumes. Thus, mixing between the
cooling and turbine plumes is not expected until some distance |
from the plant.

s Any enhanced relative humidity in the plume would primarily
- affect the SO2/S04 chemistry. Such effects, if any, would only
occur when SE2 is oil-fired. Although SE2 contains provisions for
oil-firing, historically periods of high demand.for naturzal gas
during winter are very rare.

« TInitial elevated relative humidity in the plome may also affect the
formation of particle nitrate from total nitrate and available
ammonia. However, the plume nitrate chemistry is not irreversible
and the gas/particle portioning of nitrate would respond to
equilibriura conditions. As ambient ir is entrained in the plure,

- the nitrate chemistry would be more affected by ambient
conditions than by the initial conditions within the plume.

Original Comment 5.

Ammoriia Emissions: The use of SCR contrel technology with ammonia infection will

' result in divect ammonia impacts as well as ammonia contributions 1o secondary PM
formation. It is important to consider ihese impacis given thal ammonia is a major
concern in the eastern LFV (due to agricultural activities) and current understanding of
their involvement in photochemical processes. ‘

Original Response to Comment 5.

Ammonia slip will be less than 10 ppmvd (15% O2) for 21l operating scenarios.
Based on this proposed permit limit, an assumed operating scenatio of 350 days
of gas firing (with duct burmers), and 15 days of cil firing, MFG has estimated
annual ammonia emissions of 276 U.S. TPY from our facility. The modeling
analysis conducted for our plant indicates these emissions would result in
maximum 24-hour and annual ammonia concentrations of 6 ug/m® and 0.6 pg/m’,
respectively. The maximum 24-hour predicted ammonia concentration is much

less than the 100 ug/m? screening eriterion Washington applies to protect public
health.

In 1996, Environment Canada conducted a monitoring program in which
ammonia concentrations were measured at Abbotsford. The measured annnal
ammonia concentration was'16.4 pg/m® during this perfod. The maxinium
predicted worst-case annual concentration attributable to SE2 is 0.6 pug/m’ or
about 4% of thic menitored background value. This indicates to us that our
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ammonia emissions would not significantly contribute to annual ammonia
concentrations in the Lower Fraser Valley.

Environment Canada also collected data on other airbome nitrogen compounds
during 1996, and estimated the annual nitrogen deposition fux in Abbotsford to
be 8.6 kg/ha/yr. As you are aware, we have conducted an extensive regional
modeling analysis using the CALMET/CALPUFF modeling system. That
analysis estimated the maximum annual nitrogen deposition flux attributable to

our facility to be 0.05 kg/ha/yr - 2 small fraction of existing nitrogen deposition in
the Lower Fraser Valley.

Existing ammonia concentrations in the Lower Fraser Valley contnbute to
secondary aerosol formation under certain meteorological conditions. Due to the
large background concentrations of ammonia, MFG believes aerosol formation is
pot limited by available ammonia in the Lower Fraser Valley and the small
additional amount of ammonia emitted from the SE2 should not promote further
aerosol formation. The CALPUFF modeling conducted by M¥G indicates acrosol
formmation is not a strong function of ammenia once the ammonia concentration
reaches the leve] of existing concentrations at Abbotsford. Under these conditions,

secondary acrosol formation is a stronger function of sulfate concentration, the
nitrogen chemistry, and relative humidity.

Additional Conunent Regarding Response ta Question 5.

The response answers part of the question. Since ammonia is emiited
Jrom the stack along with the other constituents, it is available for
immediate reaction fo form nirrazes and sulphates. Do the models account
for the in-plume reactions fo jorm secondary aerosols? Does it matter?

The last paragraph in this response is not clear. Under what
meteorological conditions do the exisiing ammonia concentrarions
contribute? Why is aerosol formarion not limired by available anvnonia in
the LFV? Is statement “aerosol formation is not a strong function of
ammonia once the ammonia concentration reaches the level of existing
concentrations at Abbotsford” based on the CALPUFTF first order
trearment of aerosol chemistry? Independent of the CALPUFF trearment,

are the assumplions applied here conservative in terms of suiphate/nitrate
formation?

CALPUTF does simulate sulfate/nitrate chemistry using a simple reaction
mechanism that specifically tracks plume concentrations of sulfur dicxide
(S02), sulfate (SO4), oxides of nitrogen (NOx), nitric z2cid {HNO3), and
nitrate {NO3). The algorithm 2lso depends on background concentrations
of ammonia (NH3), ozone (03), and water vapor (humidity), where C3
and humidity are allowed 10 vary spatially and temporally.
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CALPUFF daoes not explicitly simulate sources of NH3 emissions.
However, the sexsitivity of the CALPUFF predictions to NF3 can be
examined by varying the NH3 background concentration. MFG reran the
CALPUEF model for both the Summer Duct-fired and Winter Oil-fired
cases and compared the results for two different NH3 background
assumptions. In order to cxamine the extreme situation, MFG performed -
CALPUFF simulations with a background NH3 concentration of 10 ppm -
(initial in-plume concentration due to ammonia slip) and compared the
results to the simulations contained in the Section 6.1 PSD Permit where
17 ppb was used. - ' :

The results of the ammonia sensitivity tests indicate maximum nitrate and
sulfete concentrations from SE2 would not change during the winter
season even when the background ammonia concentration is increased 1o
10 ppm. During the winter, the background concentration of 17 ppb
. assumed in the PSD Permit is sufficient to ensure conversion to particle
nitrate and the plume chemistry is not ammonia limited. )
The CALPUFF simulations for the Summer Duct-fired case were slightly
influenced by an inereased background NH3 concentration from 17 ppb to
10 ppm. MFG results indicate maximum 24-hour nitrate concentrations
increased by 0.0 10 0.09 1g/m’ depending on the recepter location. MFG
- doesn’t believe these increases are significant or alter the conclusions
~ presented in the Section 6.1 PSD Permit. The CALPUFF sensitivity tests
suggest the results of the SE2 simulations are not significantly zffected by
a higher background NH3 concentration.

MFG also examined whether the ammonia emitted by SE2'would increase
existing nitrate levels by allowing further conversion of ambient levels of
nitric acid to particle nitrate. In order to further examine the role of NH3
in the formation of particle nitrate, MFG extracted the chemistry modules
frors CALPUFF and examined different equilibrium concentrations.

Table 1 shows the gas-to-particle partitioning of NO3 for four different
meteorological conditions as a function of available NH3. As an example
in the interpretation of Table 1, at equilibrium for the Winter High
Humidity case, 4.88 ppb out of S ppb total nitrate would be in particle
form if the ambient NH3 concentration were 5 ppb. The amount of particle
NO3 formed is a function of ambient temperature, relative humidity,
available NH3, and total NO3 (HNO3 and particle NO3). For given total
NO3, NH3, water vapor concentrations, higher particle NO3

concentrations are expected at night or during the winter due to lower
temperatures and higher relative humidity.
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Table 1. Particle Nitrate (ppb) as a Functien of Total Nitrate and Available Ammonia

for Different Equilibrium Conditions

winter High Humidity Conditions (RH=85%, T=273K)}

Total

Avallabls HH3 : \
NO3 (ppb) 1 ppbl 2 ppb 5 ppb 10 ppbl 20 ppb| S0ppbl 100 ppb
T 0.05 0.05 .05 0.05] 0.05; 0.05 0.05 0.05
810 010 0.10 2.10; p.10. 5.10 c.10 0.10
0.20% 0.20 0.20 o.20] pz0! . 020 ¢.20 020
- 058 0.50] Q.50 0.50: 0.50 0.50 0.50 0.50
1.00 0951 . 100 1.80: 1.00- 1.00} 1.60 1.00)|
2.00 1.00] 1.2 200, 2.00, 2.00, 2.00] 200
5.0D 1.00! 2.00! 4.BBi 5,00 5.00; 5000 5.00
10.0% 1.00, 200! 5.00; §.B3 10.00- 10.00: 10.0
20.00 1,00 200 500 - 10.00 19.768° 20.00: 20.00
60,00 1.00: 2.00° 5.00 000 . 2000, 29.61, 50.00
Summer Moderate Humlidity Conditions {RH»50%, T=292K)
Total Avallable NH3
NO3 (ppb) 1 ppb 2 pph. 5 ppb 19 pnb, 20 ppb™ 50 ppb; 100 ppb;
0.05 0.01] 0.01: 0.02 0.03- 0.04: 0,04; Q.05
€10 0.01) 0.02; 0.04, 0,05, 0.07. 0.09: 0.0%
0.20 0,02, 0,04 0.03; 0.1%: 0.14| 0.47] 0.19
0.50 0.05, 0.10; 0.19. 0.27 0.35! 0.43¢ 0.48lj
1.00 a.10° 0.138; 0.37 0.54 0.71, b.86: ER
2.00 0.18: 0341 0.70! 1.06: 3.40; - 172 185
. 5.00 0,37 6.70. 1.52 243 3.38: 426§ 4,61
10.00 0.54. 1.06: 2.43 4.20. 631 B.39, 8.16
20.00 0.71; 1.401 338 kTR 10.73’ 18,47 18.22
§5.00 0.86° 1.721 4,25, 839, 1617 33.60: 4377
Winter Moterate Humldlty Conditions (RH=50%, T=273K}
Total Awvaltabla NH3
NC3 (ppb) 1ppb: 2 ppk 5 ppb 10 ppb 20 ppb 5 pph: 100 pph
4.05 0.05° 0.05: 0.03 0.05 0.05 0,05 0.08
6.10 010 0.10: 0.10" 0.10 0.10. 0,10! 0.10
0.20 0.18 0.20, 020 0.20; 0.20° 0.20- 0.20)
0.50 047 043 050 050 0.50. 0.50, 8.50
1.00 0.84 0.97. 0.99 1.00 1.00 1.00; 1.00
2.00 0.97 137 1.98 199 2.00 2.00 2.00/
£.00 0.99 1.98. 463 487 4,99 5.00: 5,00
10.00 1.00 1.89 4.97 9.48 5.07. 8.90: 10.00]
2D.00 1.00 200 4,99 9.57 . 19.25 18.98° 19.89
50.00 1.00 2.00 500 o909 19.88 48.81 49.57
‘ .. Summer High Humidity Conditions {(R¥=985%, T=293K)
Total - Available NH3
NO3 (ppb) 1 ppb 2 ppb 5 ppb 10 pph 20 ppb 50 ppb 100 ppb
0.05 0.04 0.04 0.05 0.05 .05 0,05 0.05
0.10 0.67 0.08 ©.00 5.10 0.10 0.10 03
0.20 014 016 018 0.19 .20 0.20 0.20
0.50 0.32 0.40 0.468 - 048 0.45 0.50 Q.50
1.00 0.54 078 0.91 0.55 0.93, 0.59 1.00
2.00 0.76 1,28 1.78 1.91 186 ~ 1.68' 1.89
5.00 0.91 178 377 4,65 4,87 4,96 4.98
10.00 0.56 1.91 465 819 5,63 880 9,96
20.090 D.58 1.95 4.87 563 17.36 19,74 19.90
' 50.00 0.59 108 458 L) 19.74 57 4561
testeq.x1s, Sheatl
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Envitonment Canada measured NH3 and NO3 concentrations in

- Abbotsford weekly during 1996.% In their study, weekly NH3
concentrations ranged from 3 to 58 ppb with a median annual
concentration of 28 ppb, a median winter concentration of 18 ppband a
median summer concentration of 33 ppb. For the same period, the highest
weekly average particle NO3 concentration was 4.9 pgfm3 (2 ppb).
BExaminaticn of Table 1 suggests formation of particle nifrate in

" Abbotsford must be limited by available FINO3 since ambient NH3

concentrations are high enough to allow a much higher concentraticn of
particle nitrate than has been cbserved. -

For e:lcample in the Winter High Humidity casein Table 1,2 NH3
concentration of 20 ppb and a total NO3 (FINO3 and particle NO3) of

2 ppb results in a particle NO3 conceatration of 2 ppb at equilibrium. For
these conditions, formation of nitrate is limited by the available total nitric
acid formed through conversion from NOX. That is increasing the WH3
has no affect on the amount of nitrate formed. For the same 20 ppb NH3
and 2 ppb total NO3 concentrations, equilibrivm results in 1:4 ppb of
particle NO3 for the Surnmer Moderate Humidity case. For these

conditions the formation of particle nitrate is only a weak function of the
NH3 concentraticn. : :

In surmmary based on the data collected by Environment Canada in
Abbotsford, existing high NH3 concentrations in the area promote the .
formation of particle NO3. The formation of nitrate appears to be limited
by the transformation of NOx to HNO3, not by existing NH3
concentrations. Existing concentrations of NH3 are high enough that

equilibrivm conditions would not be influenced by the additional small
increases in NH3 concentrations from SE2.

Original Comment 5.

Visibility: Ambient PM increase due to this source (from both the stacks and cooling

- towers) will degrade visibility in the region. The potential impact on visibility in areas of
BC should be considered.

Original Response to Comment 9.

Visible plumes from the cooling tower will be short and will not obscure visual
resources in the Lower Fraser Valley. During daytime hours when the visibility is
not obscured by local weather, average condensed plume lengths would be less

than 50 m. It is highly unlikely that a visible cooling tower plume would cross the
border into Canada. ' :

I Relzer, W, Bvens, C, znd A. Poon, 1997. Atmosplheric Nirrogen Compounds in the Lower Fraser Valley.
Environment Canada, Varcouver, BC, Repert DOE FRAP 19597-23, MNovember, 1997,
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The effects on regional haze due to PM10 direcily emitted by the SE2, and
secondary acrosols formed during transport, were assessed using the CALPUFF
modeling system. The regional haze modeling analysis focused on potential
visibility impacts in wilderness areas and national parks located in Washington
State. Model-predicted extinction coefficients were compared to background
extinction coefficients calculated from acrosol data on days with good visibility.
The techniques in this analysis zssume concentrations at specific 1sceptors are
representative of visual path-lengths that might be 100 kan in length. The

. predictions from the CALPUFF modeling znalysis suggest the SE2 will not

. significantly degrade visibility in these areas.

The CALPUFF model region includes the Lower Fraser Valley. Predictions of

" sulfate, nitrate, and PM10 were also obtained for receptors in British Columbia. .

" The higher aerosol concentrations are predicted on Sumas Mountain, with much
lower concentrations at lower elevations. In these instances the aerosol plume

~ from the SE2 is comprised primarily of PM10 directly emitted and a small
- amount of nitrate formed during transport. The aerosol plume is also predicted to

contain snlfate acrosols when the SE2 is fired by oil. The meximum predicted
nitrate and sulfate concentrations are much Jess than observed in Abbotsford by
Environment Canada during their 1996 study. The predicted change in local
axtinction coefficients caused by aerosols from the SE2 in the CALPUFF analysis
suggests some reduction in local visibility may be possible depending on the

geometry between the observer and the visuel target, whether the SE2 is oil-fired,
and background visnal conditions.

Because there are 50 many variables in an assessment of visibility, it is difficult or
impossible to fully characterize the impact of 2 single source. Our effect on

visibility 15 likely to be proportional to our emissions compared with regional
emissions.

Addirion Comment Regarding Response to Question 9,

What are the maximum condensed plume lengths?

The maximum predicted condensed plume length approaches 10 km in the
mode! simulations during periods when the relative humidity is near

100 percent. It is unceriain whether such condensed plumes would be
visible. During daytime hours in the absence of weather obscuring
phenomena median condensed plume lengths are 50 m. For these same
conditions, the model simulations predict condensed plumes would be
longer thany 1 km for 166 hours per year. Full details of the cooling tower

modeling are presented in Section 3.2.3 and Appendix B-4 of the
Application for Site Certification.

“The techniques in this analysis assume concentralions al specific
receptors are representative of visual path-lengths that might be 100 km in

‘ Responses to Ministry Lenter 9 18 April 2000
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" length.” The meaning of r}us is not clear. Are these for Canadian
receplor areas?

For sources greater than 50 km from designated Class 1 areas, the United
States federal Jand managers suggest that 2 5 percent change to the 24-
hour extinction coefficient would result in a “just perceptible” change toa
scenic vista. In these areas, background visual ranges on the better days
are greater than 200 km and the criterion assumes the change  extinction
‘applies over a large portion of the visual path-length. This assumption is
more appropriate for sources far upwind whose plumes over a 24-hour
penod may overlap a large portion of the Class I area.

SE2 plumes may not averlap the entire pam-leng‘th of vistas in the Lower
Freser Valley due the relative short ransport distances. The CALPUFF
. simulations suggest concentration gradients are often large and peak
concentrations are not representative of concentrations over the entire
Lower Fraser Valley airshed. MFG does not believe the criteria applied to
. examine impacts to Class I arcas in the United Statcs applies to the Lower

Fraser Valley uniess extinction coefficient are examined along the entire
visual path-length.

It is recognized that describing visibility impacts is difficult. However,
there needs to be some quaniitative measure fo supporr the assernon thar
SE2 will not significantly degv-ade visibility in Canada.

A quantitative assessment of SE2’s potential influence on regional hazein
the Lower Fraser Valley is presented in Section 3 of this letter,

‘The maximum PMI0 estimates were produced by ISCST and CALPUFF.
Do the values in the report include the primary PM10 and secondary PM?

The modeled PM 10 concentrations in Section 6.1 Sumas Energy 2 PSD
Permit da not include secondary aerosols. Please see the results of
CALPUFF modelling in Section 3 of this letter.

Original Cormunent 11.

Continuous Emissions Monitoring (CEM): 4 CEM with real time data availability is

installed at the Burrard Thermal power plant and other regionally significant sources.
Continuous in-stack source monitoring should be considered,

Original Response to Comment 11.

SE2 proposes to install and operate continuous emission monitors to measure

concentrations of oxides of nitrogen, carbon monoxide, and oxygen m each
exhaust stack.
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Additional Comment Regarding Response to Question 11.

The Ministry of Environment, Lands and Parks has a guideline document
for emission eriteria relating 1o gas fired turbines. The guidance

document indicates that for SCR fitted systems, a CEM for NH3 should be
considered. . : o S :

“There arc no similar goidelines or requirements in the United States, nor
are there any plans (at least at the federal level) for requiring ammonia
CEMs. Because it is in our own best economic interest to minimize the
amount of emmonia used to confrol NOx, we do not believe an armmonia
CEM is warranted.. - : :
Original Comment 12,

Ambient Air Quality Monitoring: It would be prudent 10 ensure that there is adequate

ambient air quality monitoring, as there is no monitoring information in the area of the,
. proposed Sumas 2 facility. It is noted that such monitoring is a permit requirement

fimded by the proponent in a mumber of BC situations, including Burrard Thermal.

Original Response to Comrnent 12.

We will find an zir quality monitoring station since it.should assist in efforts to
improve regional air quality. Because our focus is on electrical power generation,
we assume that operation of such a station would be the responsibility of staff
from the GVRD, the Ministry, or the Nerthwest Air Pollution Authority. We
would like to meet with Canadian and U.S. regulatory agency staff to discuss the
scope of the monitoring program.

Addition Comment Régarding fiespanse to Question 12.

* Typicaily in British Colanzlbfa the permitz}ze installs and operates the
embient monitoring program. Decisions on the details of the monitoring
program need to be made in conjunction with the sponsoring agencies.

We have discussed oPerzﬁion of an air quality monitoring station with the
Northwest Air Pollution Authority. Mr, James Randies, NWAPA's Air
Pollurion Control Officer, tells us that NWAPA would be willing to

cperate and maintain a station if SE2 provides the capital cost for
installation. '

Original Conmment 13.
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Curtailment Provisions: Noring that Burrard Thermal is subject to curtailment under

conditions of poor azr guality, itis :uggested that cumulment provisions be considered for
the plant,

Original Response to Comment 13.

Burrard Thermal is an older plant with higher emissions and a greater potential
for contributing to ozone cpisodes. Nonetheless, using Burrard Thermal emissions
as a reference, we are prepared to consider some reasonable curtaiiment
arrangements provided that those arrangements will allow us to continue 10 honer
our conn'acma.l commitments to supply power to our customers.

Additional Comment Regardmg Response to Questwﬂ 13.

Is there rhe pass:bzlzty that the Sumas.? w:ll operale sztuanons when there
is no contractual commitments to supply power?

SE2 will be a merchant plant. It will sell power into the westem
wholesale power market to various customers over various terms ranging
“in length from several years to one hour. SEZ2 intends to be a low-cost
generator in this market and to run and sell power continucusly, with
penodlc shatdowns for maintenance. There may be times when surplis

power is available and market prices for power are so low that the plant
would not run

SEZis prepa:ced to discuss and consider some reasonable conditions under
which it would curtail generation. Such eunrtailment conditions would
have to be based on good air'science and take into account the relatively -
low level of SE2's emissions compared to other sources, and the terms and
conditions of SE2’s power szales commitments.

b bl

Original Comment 14.

Greenhause Gas Mitigation Plan A greem‘zouse gus mitigation plan should be submmed
as part of the EIS. -

Original Response to Comment 14,

At present, neither Washington nor British Columbia has established laws or
regulations that require a greenhouse gas (GHG) mitigation plan. Moreover, the
SE2’s high efficiency low emission design makes it 2 mitigation project itself 1o
the extent that it displaces older, l=ss efficient power plants. Nonetheless, we
have examined the material you provided, including examples of GHG mitigation
implemented by two Canadian industrial sources. We have also exammcd a
program established by the State of Cregon.
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' In the spirit of cooperation, SE2 has prepared a Greenhouse Gas Mitigation Plan
which will be submitted to EFSEC. In short, SE2 proposes to make a substantial
investment in GHG research, in offset plans and/or management prograns. SE2’s
strategic plan scts forth voluntary GHG mitgation goals, as well as measures that

can be taken to achieve them. It identifies 2 menu of potential GHG offset and
management opportunities. =~ - ‘

Additional Comment Regerding Resﬁome to Question 14.

Any project under review in the British Columbia Environmenial
Assessment process, must submit @ GHG mitigation plan. 4 guideline for
the preparation cof the plon is currently under development, and will be
forwarded to Sumas2 Energy Inc.once a draft is complete.

' Thark you. We lock forward to receiving it.

Section 2.0 Ministry Comments on Section 6.1 of the SE2 EFSEC
Application ' '

" BACT.

This is a state-of-the-art, gas-fired, combined cycle generating plant thut is designed to
exceed all state/pravincial emission & ambient guidelines. What are the averaging tines

associated with these emissions concentrations? The BC emission criteria for gas-fired
turbines are based on averaging times of I hr. -

Averaging times are determined at the tire the air permit is issued. Typically,
mass and concentration lmits are based on 1-hour averaging times but sometimes
they are averaged over a 24-hour time period. It should be noted that the emission
lirnits proposed for S2GF are much lower than have been imposed on gas turbines
operating in BC, so longer averaging times may be appropriate.

With respect ta CEM monitoring each stack will be equipped with NOx, CO and O2
CEMS which is quite acceptable. The British Columbia Ministry of Environment, Lands
and Parks gas fired turbine emission criteria requires an NH3 CEM wiiere SCR is used
(perhaps important fo consider given the 276 Tiyear NH3 emission rare).

There are no similar guidelines or requirements in the United States, nor
are there 2ny plans (at least at the federal level) for requiring ammonia
CEMs. Because it is in our own best economic interest 10 minimize the

amount of ammonia used to control NOx, we do not believe an ammonia
CEM is warranted.
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Table 6.1-2. The PMI0 emission is very high based on a comparison 10 other large gas
. fired turbines in B.C. Why? What does the PMI10 emissions consist of? Are they all
primary or is there an effective secondary component in this estimate as well?

The PMI0 emission rate identified in our EFSEC application identifies both the
filterable and condenseble material (i.e., the front half and the back half catches of
a Method 5 test). Most applications and permits in the U.S. and Canada seem to
identify only the filterzble (front half) portion of PM10. Considering only
flterable particulate matter, S2GF emissions would be about 100 tons per year, or
less than half the emission rate identified in our application.

Secrion 6.1.3.2.

Why does MFG think that the air quality data from Abbotsford, B.C. should provide

conservative estimates of ambient concentrations at the SE2 site? Is this for all regulated
afr contaminants?

MFG used monitoring data from Abbotsford coliected from 1996 through 1998 to
reptesent background 2t the'SE2 site: The Abbotefuid site wis located at 33660
Sotuth Frasct Way/ iftitit September 1998, At (his QEH%@ th 148 whs mived to the
presetit focation of 32995 Bever Avesne, METH sindied folly Hiohiteting elte
locations. The former location was in dowatesns Alibndafard Gemt 60 & wall
travelled intetsection. Tho presetit foention 16 i § saldential arek. Hue 1o the

influente of thotor velicles, espeolufly of the Jegitin ot Sotil Fraset Wey, MFG
belleves theso data ate consetvitiv for muet pobiviinli of chnern, MFG ix
unawtire of anothet site that would 6 mols resaéaficiative and helfeves the
Abbotsiord site is the bast date set available to charustesss buckgtound
concentrativhe at the SE2 sl

Backpround A Quality

"PMI0 concentrativhs assoetated with woot yoke, fagtiive ditst, setondary aavosols,
and combustion sources...." Is there ebidends to support thid seatement?

The statement refers to cormmon soutces of EM10 emisslons ahd wes tiot meant to

imply that all the source categories contribute equally to PM10 concentsations
observed in Abhotsford,

Table 6.1-9 typo for NO2Z the footnoie designator showld be “(b)" insiead of “(c) "
The “typo” was corrected in the final version of Section 6.1.

6.1.3.3 Dispersion Model Selection and Application

Figure 6.1-2 The windrose for Abbotsford airport shows a large percentage of calms
{2798). Nore that the maximum short-term concentrations (Table 6.1-10) occur under
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stable, light-wind conditions. Could higher values occur if ISCST was able to handle
calms? If the maximum PM10 concenirations occur under prolonged calms, the
conditions which lead to the maximum PMI10 concentrations will be missed (independent
of how long the period of record is). Given that CALPUFF ¢an handle calms, can it shed

any light on whether the neglect of these hours is imporiant in terms of predicting a
_ maximum concentration?

MEG believes the five-year Abbotsford meteorological data set contains a
sufficient number of light-wind, non-calm conditions to allow estimation of
maximum short-term concentrations. ISCST may underestimate the buildup of
pollutants that might occur during a multi-day stagnation episode. CALPUFF is a
more approprizte tool to examing such events. MFG applied CALPUFF using a
full year of meteorological data to assess PM10 concentrations, secondary agrosol
forrnation, and visibility irepacts in the Lower Fraser Valley. Section 3 of this

_ letter identifies the results of that evaluation.

A receptor grid of 250 m and 1 km was used. As well two redial grids were also applied
close to the propesed facility. Superimposing the 250 m grid over Figure 6.1-3 shows
that the 250 grid only partially covers the large terrain features NNE and SE of the
source. Given that the maximum concentrations occwr during stable conditions in these
elevated terrain areas, the plume at these downwind distances may not be adeguately
resolved to capture the maxinnn concentrations (i.e. its lateral dimension is less than

250 m). Was there any testing 1o see whether this grid size was adeguate in these
elevated terrain areas? :

MFG performed sensitivity tests with ISCST3 by placing additional receptors
surrounding the location of the maximum predictions in the elevated terrain

southeast of the source. The maximum ISCST3 predictions did not significantly
change from those reported in Section 6.1. '

Tn order to better resolve concentrations in Canada, MEG performed additional
ISCST3 simulations with 2 250 m grid that covered all portions of Sumas
Mountain within the modeling domain. Previously, the grid resolution was 1 km
over most portions of Sumes Mountain. The results of these simulations are '
presented in Section 3 of this letter. Terrain elevations in BC were ebtained by
visual inspection of the 1:50,000 topographic map from the Canadian Center for
Mapping. Due to the scale of this map, it is difficult to obtain 2 grid size any
smaller than 250 m without inaccuracies.

Although it is clear that oil fired burning is estimared to be 15 days maximum, it is not

clear how these days are incorporated inlo the ISCST. The 15 days of oil fired burning

are Nmited 1o occur during the winter months. Which 15 days? Do the results change if

a different 15 ddys within the winter month window are selected?

For short-term concentration estimates, MFG assumed oil firing of SE2 could
ocour for a2ny day during a three-month period. The resulting maximum
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predictions are conservative because the meteorology of the worst-case short-term
event may not coincide with a day of oil firing.

Annual concentrations were calculated assuming 8,400 hours of gas-fired turbines
supplemented with duct burners and 360 hovrs of oil firing. MFG assumed the 15-
days of cil-fired emissions could occur anytime during the winter and spread
these emissions evenly over the three-month period in the simulations. The annual
concentration at each receptor was calculated by multiplying the ISCST3
predicted annual dilution ratio (1g/m’ pex g/s) for the gas-fired turbines by the
anmual emission rate {g/s) for this case, and adding this to the product of the

ISCST3 predicted winter dilution ratio for the oil-fired turbines with the annual
oil-fired emissionrate. : ‘

The SIL s do not reﬂecﬁ‘ gffects levels, but rather they are administrative screening levels
in the PSD system. Note regarding Iadle 6.1-11. Although for compariscns sake the
NO2 Canadian air quality objective is included here, it is not strictly 10 be considered as

an SIL (incremental). The Canadian air quality objectives are commonly used to assess
total air guality. ' ) )

There ate no EPA SILs for short-term NO2 concentrations. MFG included the
Canadian Air Quality Objectives so the eader would have at least some basis for
comparison with the SE2 predictiens. MFG did not intend to tmply that the

Canadian Air Qbality Objectives should be used as SILs and 4id not apply these
criteria in this way in the analysis. - '

Are the ISCST EMI0 predictions an underestimate if they do not include a secondarj.r
-aerosol component? :

The ISCST3 PMIQ f»:cdictions do not include secondary aerosol formation and as
such underestimate the total PM10 concentrations. MFG included secondary
aerosols in the CALPUFF predictions described in Section 3 below.

Figures 6.1-6,7,8,5,10,11. The isopleths indicale maximum concentrations occurring on

Sumas Mountain (NNE of the proposed focility). What are the maximum velues within
the highest concentration isopleth? Whai is the maximum SO2 hourly impact in B.C.?7

MFG conducted revised ISCST3 modeling for the Lower Fraser Valley with

receptors located only in Canada. The results of the analysis are presented in
Section 3 of this letter.

PSD Icrement Analysis
Class IT Incraments

Although this section involves information relevant fo PSD permitting, the inclusion of
U.S. only increment consuming sources may not.give a Irue pieture of the cumulative
impacts from other contriburing sources. If permitted sources within 20 kn are used in
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the r;iadeliﬁg work, from a technical perspeclive would it not make sense 1o include those
sources in British Columbid that may fall within this radius? '

We are not aware of 2 situation where Canadian sources were included in a PED
increment assessment, bt we agree that inclusion of new Canadian sources in the
assessment does make technical sense. Does the Ministry know of any major 502
and PM10 sources within 20 km of the SE2 site that became operational after
August 23, 19797

Class I Increments

In order to cvercome the terrain reaiment weaknesses in ISCST, the plume is assumed to
follow the terrain at a constant height above local elevation. Concentrations from 0~
250 m (vertically through the plume) above locel terrain are determined. Is the
technique an accepted EPA practice for this type of situation?

ISCST3 attenuztes concentrations for receptors above plume height during stable
- conditions. For example, if the source elevation is 100 m above mean sea level
and the final plume height is 200 m above the local ground level (at the site), then
concentrations at receptor elevations above 300 m are reduced by ISCST3. For
. this example, ISCST3 concentrations would be zera for all receptor elevations
above 700 m during stzble conditions.

The plume artenuation assumptions in ISCST3 are more appropriate for nearby
terrain features and could result in underestimation of impacts to Class I areas
where terrain elevations may be much higher than at the site. In order to obtain
conservative predictions, MFG assumed there would be terrain features within the
Class I areas where plame irapacts would be maximized.

Receptors were not treated as *flagpole” receptors. In these caleulations, MFG
used the regulatory defaults in ISCST3 for plume path adjustments and terrain
heights were varied to obtain the maximam prediction.

Do the PM10 concentrations reported in Table 6.1-17 include a secondary component?

The ISCST3 PM10 predictions do 5ot include secondary gerosol formation. MFG

included secondary aerosols in the CALPUFF predictions described in Section 3
below.

Ambient Afr Quality Standard Assessment.

Table 6.1-20. Does the PMI0 concentration reporied in this 1able as well as in footnote
(d) include a secondary component? :
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_ The ISCST3 PM10 predictions do not include secondary aerosol formation. MFG

" included secondary aerosols in the CALPUFF predictions described in Section 3
below. :

Regarding footnote (d), does this max correspond to the kigh impact area on Sumas
Mountain as shown on Figure 6.1-5? How does this relate to the magnitude and location
of the CALPUFTF predicted maxinmwm for PM107 Given the better physics associated with
CALPUFF., should not the CALPUFF predicted maximum values be used in the
comparisons to the PM10 objectives?

The highest 24-hour PM10 concentrations in the Lower Fraser Valley as _
simulated by both ISCST3 and CALPUFF occur on Sumas Mountain. MFG
agrees CALPUFF shonld provide more realistic simulations than ISCST3. The
results of a CALPUFF modeling stady assessing PM10 concentrations in the
Lower Fraser Valley are described in Section 3. '

 Correction: Environment Canada (ot GVRD) have conducted several regional
photochemical modeling studies. .

Comment noted, although MFG understands the GVRD contributed to the
. emission invextories used in these studies.

Now that the Environment Canada has completed the ground-level ozone impacts study,
the paragraph describing this work can now be updated,

Yes, thank you. We intend to refer to Enviromment Canada’s study when ozone
concerns are raised.

-ADDITONAL IMPACT ASSESSMENT

Given that this is ¢ PSD application, the work has focused on the U.S. Class 1 areas
although the Calpuff model domain includes the LFV, there is a need for more
interpretive work to understand the PM and visibility impacts in Canada.

To respond to the Ministry’s request, MFG applied CALPUFF using a full year of
meteorological data to assess PM10 concentrations, secondary aerosol formation,

and visibility in the Lower Fraser Valley. The results of this analysis are described
below in Section 3. )

Calpuff does not include an explicit rreatment of aqueous phase conversion of SO2 to

sulphate, an important mechanism in this region. Would this mean that suiphate (and -
thus PM10 and bext) is underestimated as a result?

Tt would be useful if the Ministry could provide MFG with references where the
aqueous phase conversion of SO2 to sulfete has been documented in the Lower
Fraser Valley. Such studies might provide the means of estimating a conversion
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rate that could be used for CALPUFF simulaticns. Note, CALPUFF does consider
aqueous conversien, but the rate is limited to 3 percent per hour.

Except for the oil firing case, 502 ernissions from SE2 are insigmificant. Under
certain meteorological circumstances when SE2 is oil-fired, sulfate
concentrations, extinction coefficients, and total PM10 concentrations may be
“ underpredicted in the simulations becanse aqueous conversion js limited to 3
percent per hour by the model. Note, however, that fog and clond water

- deposition are removal mechzenisms for sulfate that are also not included in
CALPUFF.

How was the MMS data used in CALMET? As an initial guess fleld with obsérvgrio:zs

weighted as zero or as observations with a weighting field applied? Why was this
approach taken? : o

. The MMS data were used as an initialize guess field for the CALMET objective
procedures. Wind observations werc not used to construct the wind fields. The use
of observations to nudge the MMS winds has the potential to improve forecasts in

_ some situations, but this is usually accomplished with upper air data of is z2pplied
to retrospectively examine episodes of interest. University of Washington MM35
model performance statistics suggest the model does reasonably well explaining
the wind statistics for surface sites in the Pacific Northwest, but can miss-time the
passage of frontal systerns and other events. If local observations are used in these
circumstances, CALMET will adjnst the winds resulting in artificial local
circulations surrounding each station. The decision to rely solely on the MMS3
winds was the consensus opinion gxpressed in conversions with Ecology staff,
United States federa] land managers, and University of Washington scientists.

The Abbotsford observed windrose has a low wind speed range of 0.1 = 1.5 mfs. This

implies that calms are any wind less than 0.1 m/fs. The starting threshold of the airport
UA2 anemometer is around I m/5s.

Comment nicted. The low wind speed range used in the construction of the wind
rose was not meant to correspond to the threshold of the anemometer. Wind

speeds lower than 1 m/s are included throughout the Abbotsford data set. MFG
treated these as valid observations. '

The Abbotsford windrose as gererated by CALMET indicates a much higher frequency of
winds from the SW sector than the observed windrose and a much higher freguency of
winds between 1.5 — 3 m/s. Whai are the implications of using the CALMET generated
winds vs. using the Abbotsford wind observation data for the prediciions around the local
(Abbotsford orea)? If this data were 10 be used in the ISCST simulations, it would seem
that there would be even more transpori of material inte B.C. and higher maximum

values than that reported in the ISCST modeling work.
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' MFG has not simulated the 1998/1999 meteorological periods of the CALPUFF
simulations with ISCST3, nor has MFG tried to construct an ISCST3 data set
using the CALMET predicted surface winds. Without performing these
simulations, MFG gocs not want to speculate on the implications of using
CALMET versus Abbotsford wind data in ISCST3 simulations,

Vegetation, Soils, and Agquatic Resources

How sensitive are the results to the assumed value ofbacicgraund 03 (40 ppb?). What
was the choice of 40 ppb was based on? Is this conservative?. ’

Ozone concentrations affect the daytime conversion rates of NOx to HNO3 and
SOZ to S04, A doubling of the ozone concentration results in a 270 percent
increase in the conversion rate for NOx to HNO3 and a 160 percent increase in

* the SO2 to $O4 conversion rate. The CALPUFF simulations are only sensitive to
the assumed 40 ppb background ozone concentration during the winter season in
areas of the model domain where ozone monitoring is not conducted outside of

_the “ozone season”. During periods of the year when ozone concentrations can be

cxpected to be above 40 ppb, local observations were available within the enfire
mode! domsin and MFG used these data directly in the simulations. In the Lower
Fraser Villey, ozone data were available for ali seasons and the CALPUFF

. simulations calculates conversion rates based on these local data.

MFG believes 40 pph is a conservative assumption for portions of the model
domain in Washington State outside of the “ozcne season™. For the stations where
ozone data are available during the winter of 1998/1999, MFG caleulzted the
average ozone concentration as 19 ppb.

Regarding ammonia concentrations, how is the in-phyne ammonia (due 10 ammonia slip)
accaunted for in the CALPUFF transformation calcularions or are the assumptions made
in this enalysis conservative with respect to ammonia availability and transformations.

Please refer to the above responses to these same questions under Comment 5 in
Section 1 of this letter.

Figures 6.1-20,21,22,23 all show maximunt depositions bccurrz'ng in the Canadian side
of the LFV. What are these maximumns? '

The maximum annual total nitrogen (Figure 6.1-20) and sulfur (Figure §.1-21)
deposition fluxes in Canada are 0.0506 kg/ha/yr and 0.0681 kg/ha/yr, ,
respectively. Figure 6.1-22 and Figure 6.1-23 do not show deposition fluxes.

Regional Haze Assessment
Is it EPA practice to use a 24 hour average extinction co-gfficient as a measure of

regional haze? Does this neglect @ short-term peak (<24 hr) where the extinction could
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be much greater than the 24 hour prédicted value? Would a dayiime bext average be
higher than the 24 hour average values given here?

The 24-hour average extinction coefficient has been adopted by the EPA and
United States federal land managers for regional haze assessments of impacts to
Class I areas. Divrnal variations in the extinction coefficient can be expected to
result in short-term peaks above the 24-hour average coefficient. MFG does not
ynow whether a daytime average extinction coefficient would be higher than the

" 24-hour average cocfficient. However, higher humidity at night might be expected
1o result in higher extinction coefficients than during the day. '

Table 6.1-24. Are the PMI10 emission rates reported here consistent with the values
reported in Table 6.1 for the oil-fired scenario?

There is an ervor in Table 6.1-24. The clemental carbon (EC) fraction of the PM10
emission rate is 19.1 Th/hr (30 percent of 63.6 1b/hr) not 21.8 1b/hr. The speciation
© of PM10 zctually occurs during the post-processing of the CALPUFF output files
by the CALPOST program. The correct EC fraction was assigned during this
procedure. : : -

The maximum extinction cogfficient plots of Figure 6.1-24 10 28 indicate the maximum
valses are in Canada. What are these maximums? Under whar conditions do they
cecuwr? '

The 34-hour exinction coefficient maximums for gas firing {with duct burners) in
spring, summer, fall, and winter, and for winter oil-firing are presented in Figures
6.1-24 10 6.1-28 are 17.8, 47.7, 37.7, 31.0, and 95.7 (1/Mm), respectively. In the
same order, these events occurred for the meteorology on Mey 16, 1998; July 22,
1998, September 12, 1998; January 4, 1999, and January 4, 1999. The extinction
coefficients do not include background extinetion and are based on the CALPUFF

simulations with 2 4 kan sampling grid. More refined modeling for the Lower
Fraser Valley is presented below in Section 3. T

Table 6.1-26 is useful, however a plot of these values over the domain similar 1o the
extinction coefficient plots of Figures 6.1-24 1o 28 would be useful to assess the PM10
impacts over the LFV and beyond. As well it would be useful to indicate the CALPUFF
predicted maximum PM10 values, and the conditions under which they occur.

T Section 3 of this tetter, MFG applies CALPUFF using a full year of

meteorological data 1o assess PM10 coneentrations, secondary aerosol formation,
and visibility in the Lower Fraser Valley. :
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Section 3.0 Additional Analysis Conducted at the Requests of the
Ministry of the Environment, Lands, and Parks

In response 1o requests for further information fom the Ministry, MFG conducted
additional modeling analyses with the ISCST3 and CALPUFF models. These modeling
" simulations focused on potential impacts to the Lower Fraser Valley using more refined
receptor grids. In addition, CALPUFF simulations were used o assess visibility for
specific scenic vistas or Lines of Sight (LOS) provided by the Ministry for the
Abbotsford and Chilliwack areas. The techniques applied and the results of these

analyses are presented in the remainder of this section., The coraments from the Ministry
that initiated the additional analysis are shown in italics below.

APPENDIX - Suggeszed Information Useful for Canadian Regulators.

As discussed during the February 3/2000 meeting between Envirenment Canada, the
GVRD, MELP and MFG, it would be useful ro have a document which draws out the

salient points of the PSD application ard presents them in a manner more meaningful 1o
Cancdian agencies, -

Specific information which is requested to assess potential Canadian impacts from the
Sumas 2 facility include the following:

Res: ISC Predictions

Additional information pertinent to BC is reguested. In particular:

To Table 6.1-20, add the location of the maximwm (direction and distance from the
source, rather than UTMs), the associated meteorological conditions, and their
Jfrequency of occurrence )

Repeat Table 6.1-20 for the maximum impacts predicted in BC.

MFG conducred zdditional simulations with ISCST3 to refine predictions in British

Columbia. Figure 1 displays the receptor grid that was employed in the model

simulations. Most of these receptors were aiso used in the original ISCST3 analysis.
' Additional receptors were placed on Sumas Mountain on a2 250 m grid to ensure the

higher impacts for SE2 are captured in the modeling. Receptor elevations were
_visually extracted from a 1:50,000 scale topographic map.

With the exceprion of the receptor locations, MFG applied ISCST3 using the same
options and data sets s are described i1 Section 6.1 Sumas Energy 2 PSD Permit.
The maximum concentrations predicted by ISCST3 are shown in Table 2 based on
the five-year Abbotsford meteorclogical data set and four operating scenarios. With
the exception of thel-hour predictions for the Partial Lozd case, the maximum
ccncentrations from ISCST3 are lower in British Columbia than predicted for
Washington State (See Figure 6.1-11 in Sectjon 6.1). For the Pastial Load case, the
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highest I-hour predictions occur on the small hill just north of SE2 on the Canadian
border. : ’

The maximum concentretions from SE2 all cccur for the oil-fired case. With the
exception of the 1-bour averaging period, the maximum concentrations are located at
the same receptor on Sumas Mountain. This receptor is located at the 180 m level,

& km north-northeast of SE2. The meaximum plume impacts at this receptor occur
during persistent winds from the south-southwest, stable conditions, and winds
generally less than 2 m/s through the averaging period. The maximum 1-hour
concentration for the oil-fired case occurs on the hill 800 m north of SE2 during high
winds (14 m/s) from the south. Each of these events occurred once in five years.

For comparison with Canadian Alr Quality Objectives, MFG added the maximum
concentrations from SE2 to background monitoring data fiom Abbotsford.
Background concentrations for each averaging period and pollutant were caleulated
from the average of the maximum concentrations for each of the three years 1996 10
1998. These background data are the same as shown in Table 6.1-9 contained in

- Section 6.1 Sumas Energy 2 PSD Permit. As shown in Teble 3, the sums of the |
maximum predietions plus the maximum background concentrations are less than the

- most stringent Canadian Air Quality Objectives, with the exception of the PM10
concentrations. Further discussion of PM10 concentrations continues below.
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TABLE 2 . .
MAXIMUM SHORT-TERM CRITERIA I_'OLLUTANT PREDICTIONS
Maximum SE2 Concentration (pg/m’) in British Columbia
"Pollutant Av;xi';g:ng Gas-Fired :
. Gas-Fired Gas-Fired Base Load With Oil-Fired .
Partial Load . ]s_pse Load Duct Eiring Base Load
1 hour 14.7 _ 167 216 - - 50,5
NO2 (2) 24 hour 2.56 3.21 4.08 9,22
Arnnual(e) 0.435
1 hour 8,78 0.93 131 57.4
so2 3 hour 046 0.60 0.83 35.2
24 hour 0.14 0.18 025 . 10.5.
Axnnual(c) 0.062
co 1 hour 5.97 5.80 8.75 30.8
. g bour 2.18 2.84 3.56 12.1
- 24 hour 273 3.11 3.9 740
PMIOM) ™ Aznvel(o) FE :
(@ NOxis consc.rva.tivcly assumed to be fully converted 1o NO2.
(&) DDoesnotinclude secondary acrosols.
{c) Annlual concentrations based on 15 days oil firing and 350 days of gas firing with supz'ﬁcmcntal
duct burners. . ‘ :
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' TABLE 3 :
COMPARISON WITH CANADIAN ATR QUALITY OBJECTIVE
. Averagin Maximum Concentrations (ig/m”) Most Stringent
Criteria ("3 8 FE In British Columbia Canadien
Pollutant (bours) Objective
SEZ2 (a) Background(d) Total {g/m)
1 57 37 94 450
3 35 28 3 375
502 24 11 9 20 150
Annual 0.06 ‘2 2 25
- -1 51 117 1638 400
NO2(b) 24 9 62 71 200
Annuval 0.44 33 33 §0
co 1 31 7,760 7.791 14.300
8 12 3,419 3,431 5,500
24 7 57 $4 50
R P 0.42 16 16 30
{g) Short-term maximum prediction of four opcra:i.ns scenarios and five years of- ' "
meteorological data. Annual concentrations based on 15 days of oil firing and 250 days
gas~fired with stpplemental duct firing. .
(b) NOxisassurned to be fully converted to NO2,
(c) Docs not include secondary acroscls.
{d) Averzge annual maximum ccn;:mtraﬁon for each pollutant and averaging period
observed at Abbotsford during 1996-1998. Sex Table 6.1-9 in Section 6.1 Sumas
Encrpy 2 Application for Sitz Certification.

. As alternatives lo using the maximum observed concentrarion as baseline, calculate the
maximum, 98, 75 and 50* percentile PM10 values for Abkotsford over a three-year
period and present along side the maximum predicied incremental PMI0 impacts.

The maximurm, 98", 75" and S0™ percentile PM10 observed at Abbotsford during
1996 10 1958 concentrations are added 10 the maximum 24-hour SE2 PM10
concentration (at a receptor on Swmnas Mountain) in Table 4. When the jeint
probability of cil firing (no more than 4 percent of the year) and exceedances of

the PM10 objective (iess than 2 percent of the time), it'is clear that a PM10

violation 1s very unlikely. When one considers that background PM10
concentrations on Sumas Mountain are likely to be much lower than in .
Abboetsford, the polential for a violation anributable-to S2GF approaches zero.

Responses to Ministoy Letter

Sumas Energy 2 Final EIS

Volume 2

26

18 April 2000

Letter 160 - Page 37



15:28

From-4 IR RESOURCES BRANCH

356-T107, T-781  P.38/T¢  F-381
. TABLE 4
MAXIMUM PM10 CONCENTRATIONS USING DIFFERENT BACKGROUND
: ASSUMPTIONS
GVRD 24-bour
Basls for Ab:;ﬁ%rd SE2 fﬁ’;g"m Total ggjterlm
) 0 ective
Badkgromd. | o) | geede) | D00 | S
Maximum 66.0 74 73.4 50
83% nercentile 6.1 . 74 43.5 50
75° pexcentile 19.4 74 268 ° 50
50 percentile 13.8 74 . 21.2 5Q

()  Celoulated from Abbotsford menitoring data during 1996 w0 1598,

() -~ 24-houwr maxisum predicted SE2 PM10 concentretion for oil-fired case. Does not inchude
' secondary 2erosols’

Provide annual percentiles (maxinmwn, 98th, 75th and 50th) of the prédz'é:ted 24-hour
PMI0 concentrations at the Abbotsford monitoring site.

MFG applied ISCST3 to predict 24-hour PM10 concentrations at the Abbotsford
monitoring site. MFG conservatively assumed oil-fired emissions for cach winter
day and ges-fired tubines with duct burners for all other days. Based on 5 years
of Abbotsford metesrologicsl data, the maximum, 98™ 757, and 50™ 24-hour
PM10 concentrations at the Abbotsford mopitering site are 1.4 ug/m’,

- 0.64 ug/m®, 0.033 pg/m>, 0.0 pg/m’, respectively. .

Repeat Table 6.1-13 (toxic air pollulanis) for the maximum impacts predicted in BC, and
identify the location, magnitude, conditions and frequency of cccurrence.

MFG prepared Tzble § and Table 6 to summarize the respective results of the 24-
hour and annual toxic air pollutant analysis. The simulations were performed
.using the receptor grid shown in Figure 1. The location and meteorological
conditions associated with maximum predictions are the same as for the criteria
poliutants and were discussed previously. -

Responses to Ministry Leder 27 18 April 2000

Sumas Energy 2 Final EIS

Letter 160 - Page 38
Volume 2 9



May-02-00 15:28 From-A{R RESOURCES BRANCH 356-7197 T-761  P.38/76  F-38)

TABLE S : : ‘ '
MAXIMUM SHORT-TERM TOXIC POLLUTANT PREDICTIONS
Maximum 24-hour Corncentrztions (pg/ny
: To Brition Cotembte 00 ) hour
. cology
Pollutant . ASTL.
' GasFired | Gas¥ired | SevFIS | oppired (pg/m®)
‘ Pardal Load Base Load Firlng Base Load
Acrolein 0.0020 0.0025 0.0033 Nd 0.02
Ammonia 3.15 . 3.97 - 5.23 3.8% 100
Chromium Nd Nd - Na 0.0014 1.7
Ethylbenzene 0.0060 0.0076 0.009% Nd 1000
Lead Nd Nd Nd 0.0022 0.5
Manganese Né Nd Nd 0,0851 0.4
Mercury 0.0001 0.0001 0.0002 ¢.0001 0.17
. Naphthalene . .0.03a7 00441 . 0.0578 0.0064 170
Selenium Nd N Nd 0.0048 K .67
Sulfuric Acid Mist 0.012 0.0169 00232 2.17 3.3
Toluene 0.0323 .0.0410 0.0536 Nd 400
Xylenes 0.0067 Q.0085 . 0.0111 Nd , 1500
Note: Nd refers to no data or steck rest results less than the methed detection lirmit.
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: TABLE 6 ‘

MAXIMUM ANNUAL TOXIC AIR POLLUTANT CONCENTRATIONS

Marimum Annual Concentration {ug/m’) Annual

. In British Columbla (a) Ecology

Pollufant ’ ASIL
. Gas-Fired
- = WithDuct | Deeeload. Total g/m)
Oil-Fired
‘ Firing i

Acctaldehyde 328E-03 2.36E-05 3.30E-03 ~ 4.50E-01

Arsenic 2.01E-06 §.03E-06 8.04E-06 2.30E-04

Benzens 573803 4.17E-05 5.77E-03 120E-01

Beryllium Nd 2.52E-07 2.52E-07 4.20E-04

- Cadmium Nd - 247E-06 2.47E-06 5.60E-04

Chromium VI Nd 6.58E-C8 6.58E-08 8.30E-05

Dioxirs Nd 2.58E-10 2.58E-10 3.00E-08

. Formaldehyde 4 10E-04 1.76E-04 S.8SE-04 7.70E-02

- Furans Nd 7.13E-10 7.13E-10 3.00E-08

Nickel Nd 6.58E-05 6.58E-05 2.J0E-03

Polynuclear aramaric ‘ ‘
hydrocarbons 3.33E-05 Nd 3.33B-05 4 80E-04
Note: Nd refers to no dats or stack test resnlts less than the method detection Jimit.
{ay Awupual copcentratons based on 15 days of oil firing and 350 days gas-fired with
supplemental duct burners, :

Estimate the fraction of the emissions from Sumas2 that annually cross into BC.

Based on the Abbotsford wind data collected during 1985 to 1989, we estimate
that 53 percent of the emissions ffom SE2 would cross into British Columbia.
MFG calculated this fraction by assuming 100 percent of winds with a southerly
component (ESE to WSW), 50 percent of the winds with an easterly or westerly

component, and 50 percent of the calm periods transport the SE2 plumes into
British Columbia : )

The Tikelihood that winds would carry emissions northward seems to decrease as
ternperature decreases. We examined wind and temperature data from Abbotsford
airpert for the same S-year period we considered in our ISCST3 modeling. When
daily average temperatures were less than 0°C but greater than -5°C, there was a
net northward flow an average of 3 days per year. When daily average
ternperatures were less than or equal to -5°C but greater than -10°C, there were
two days in § years with a net northward flow. The five days (average of one per
year) with a daily average temperatures of -10°C or less all show net southward

flow. This suggests that emissions on days most likely 1o result in oil firing would
_ tarely affect Canada.
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Calculate the PM10 cumulative sum for the Abbotsford monitoring site (with and without
Sumas2), based on three years of data/model output for each season. The cumulative
sum of PM10 concentrations is used as an estimate of PM10 exposure, which then forms
the basis of health impact estimates. On a seasonal basis, it is ealculated by summing
total daily PMI10 in excess of a reference level (25 Jz/m’) over a season, and then
normalizing for the total senson (# of days over the reference level/total # of days in a

. season). When a‘omg this calculation with the predicted Sumas2 PM10 contribution, use
the measured 50" percentile concentration as background for the correspondmg season.
{See Section 5, Addendum 1, PM Science Assessment Document @ hitp: M he-

se. gczcafeiz_g/eﬁdlcambﬂe/bch gubsfg.geftd.?.? 0-1.htm) .

The median background 24-hr PM10 concentration at Abbotsford is 13 8 pg/m®
based on the 1996 to 1998 data. The highest PM10 concentration from SE2 at the
monitoring station wounld be 1.4 pg/m’. The combined PM10 concentration does
not exceed 25 pg/m’® when the median background concentration is used as the
basis for the background estimate. Therefore, the cumulative sum would be zero.?

Re: Ca@uff
Observazzons indicated that the Abbotsford area is subject to extended periods of calm
during certain times of the year. For primary contaminants, only ISC results were

shown, even though ISC cannot accommodate calms. Hence further information from
1he Calpuff modeling is requested, In pamcular

Provide Ca{puﬁ" “generated tables of PMI0 impuocts compnrable o zhose presez:rea‘ for
ISC. :

MFG conducted additional CALPUFF simulations of the SE2 facility in order to
respond to the Ministry's request for further information concerning PM10,
secondary aerosols, and visibility impacts in the Lower Fraser Valley. The
CALPUFF simulations were performed zs described in Section 6.7 Sumas

Energy 2 PSD Permit except that concentrations were calculated on a grid with a
smaller mesh size within a smaller study domain. Figure 2 shows the location of
the refined sampling grid. Within this area of the Lower Fraser Valley, CALPUFF
predicted concentrations were obtained with a mesh size of 1 1/3 km or a nesting
factor of 3 from the original 4 km grid used to 2ssess Class I area impacts.

In order to combine secondary acrosol concentrations with concentrations of
PM10 directly emitted by SE2, MFG post-processed the CALPUFF output files.
Total PM10 concentrations were calculated by surnming direct PM10, sulfate, and
nitrate concentrations after correcting for the assumed molecular weight of the

* At the request of Ministry, MEG provided the daily CALPUFF predictions of PM10 including secondary
acrosols for the Abbotsford monitoring site. These data were sent to Steve Sakivama vla emazil on March
23,2000,
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resultant secondary aerosols. It was assumed that sulfate and nitrate would be in
the form of ammonium suifatc and ammoniwmn nitrate, respectively.

The results of the CALPUFF application to the smaller domain are listed in

Table 7 by season and aeresol component for the days with the highest predicted
total PM10 concentration from SE2. For the purposes of comparison with the
GVRD Intedm Air Quality Objective of S0 ug/m®, MFG has listed the observed
Abbotsford PM10 concentration on the same days as the prediction. If the
Abbotsford background concentration is representative of ambient concentrations,
then the total cuomulative PM10 concentrations on these days are lower than the

50 pg/m’. :

: TABLE 7
SEASONAL MAXTMUM 24-HOUR PMI10 CONCENTRATIONS
PREDICTED BY CALPUFF FOR THE LOWER FRASER VALLEY

Maximum Predicted 24-hour Concentration {egfem™) D SE;‘;?;?::‘:S
2 :

Period ;’:;’;;é 1 Es 7| evEesos | Nmewos Y | (ﬁ;g?)
Spring 98 289 253 0.046 0.308 4123/58 15
Surnmer 98° 523 4.90 - 0.088 0.244 7722/98 25
Fell 58 623 537 0.106 0.757 92358 |, 27
Winter 98/99 3.44 3.19 T 0.057 0.188 1/4/99 25

0il 98/9% 8.19 5.51 2.24 0.432 1/4/99 25

Provide plots of maximum 24 hour PM10 as predicted by CALPUFF for different
seasons and a winter oil fired case. Jndicate the location and magnitude of the BC
maximum and the fraction of PM10 that is secondary in nature.

MFG constructed contour plots of the maximum total PM10 concentrations for
the days shown in Table 7 (i.e., the day of each season with the highest PM 10
concentration attnbutable to S2GF). Plots for the four seasens and oil firing are
shown in Figure 3 through Figure 7. The requested locations of the maximum

predictions, zerosol constitnents of the maximum concentration, and date of the
maximum are shown in these figures. )

Given the plots of deposition shown in Figures 6,1-20,21,22 and 23, indicare BC maxina
(including magnitude, location, conditions, frequency of occurrence).

The maximpm annual total nitrogen (Figure 6.1-20) znd sulfur (Figure 6.1-21)
deposition fluxes in Canada are 0.0506 kg/ha/yr and 0.0681 kg/haiyr,
respectively. Both maximums occur on Sumas Mountain. Figure 6.1-22 and

. Figure 6.1-23 do not show deposition fluxes. The period of the predictions {s for
April 1, 1998 through March 14, 1999. During this period, the Pacific Northwest
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experienced a strong La Nina with winter precipitation and snow-pack well above
normzl. The CALPUFF wet deposition estimates are probably conservative due to
the sbove normal precipitation. MFG does not know what affect, if zny, the La
Nina weather regime has on annuzl dry deposition fluxes.

Given the plots of maximum bea shown in Figures 6.1-24,25,26,27,28 and 29, indicate
BC maxima (including the magnitude, location, conditions, and frequency af occurrence).

The maximum 24-hour extinction coefficients from the requested Figure 6.1-24 10
Figure 6.1-28 are summarized in Table 8. Note a more refined analysis is
presented in the response to the next comment.

TABLE 8
SUMMARY OF MAXIMUM 24-HOUR EXTINCTION CONCENTRATIONS
PREDICTED BY CALPUFF FOR THE LOWER FRASER VALLEY

- Maximum .
Perioa | eheu | DELfom | Diection | g
Extinction
(1/Mm) ‘ .

Spring 58 18 20 "N 5Nn6e/58
Sugper 98 43 ’ o . NNE F/22/98
Fall 58 38 i3 NNE - 9/12r98
Winter 38/09 |~ 31 : .14 NNE | 1/4/99
Ol 58/59 a6 14 NNE 174199

Re: Visibility

Although BC does not have visibility standards in place, visibility is a major issue to
residents af the Abbotsford/Chilliwack area. We acknowledge the difficulty of predicting
maximum impacts in light of the fact that the baseline values bave not Been established,

To obtain a bascline estimate, the following is suggested to estimate the range of possible
visibility impacts:

Use 1 year of IMPROVE-type data collected in the Abbotsford area and generate daily
reconstructed bext values using the IMPROVE protocol. Calculate the seasonal average
of the 20% cleanest days (similar 1o Class I treatment).

MFG constructed backeround extinctioh coefficients for the Abbotsford area
based on weekly average nitrate and sulfate concentrations measured by

Resporses to Ministry Letter 38 18 April 2000
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Environmental Canada from the week of February 6, 1996 through February 25,
1997. PM10 date for the same period were also obtamcd from the Abbotsford
monitoring site. These acrosol concentration datz and the components of the
extinction coefficient are displayed in Table 8. -

MFG calculated the extinction coefficients with the same relationship as used by
“ CALPUFF except that the aeyosol concentration data were taken from the

summaiies shown in Table 9. The general equation applied divides the cxnncuon :
coeflicient into two components as follows:

b_m = bof(RH) + bary - )

Where b, is the extinction coefficient (Mm™), f{RH) is the relative humidity
adjustment factor, by is the sulfate and nitrate or hygmscoplc portion of the

extinction coefficient (Mm” ) and by,y is the non-hygroscopic portion of the

extinction coefficient (Mm). The hygroscopic portions of the extincticn budget

was caleulzted from the sulfate and nitrate concentrations at Abbotsford by
CALFUFF accord:ng 10

bs#=3fWHsz04 +NHNOy @
where the sulfate and nitrate concentrations have units pglrn?‘ and were converted
for the change in molecular weight due to the assumed chemical form of the

aerosol. The portion of the extinction coefficient that does not vary with hutmdxty
was cajculated from:

By = 4[OC] + 1[Soil Mass] + 0.6[Coarse Mass] + 10[EC] + brey  (3)

Where fOC] is the organic carbon 'portion'of the PM2.5, [Soil Mass] is the crustal
portion of the PM2.5, [Coarse Muss] is the partion of the mass between PM2.5
and PM10, [EC] is the elemental carbon (soot) pertion of PMm, and bggy is

extinction due to Rayleigh scattering a.ssurned to be 10 Mm™. Concentranons n
Equation 3 also have units pe/m’.

In epplying the above relationships to the Abbotsford #crosol data, MFG assumed

the PM2.5 fraction was 50 percent of the PM10 concentration after subtracting the
ammoninm sulfate and nitrate concentrations:

PM2.5 = 05(PMI0 - [(NH):80s5 + NHNO3J) 4)

MFQG assumed the entire remaining PM2.5 fraction consisted of [Soil Mass], and -
that the carbon fractions (JEC] and fOC]) were zero,

Responses 1o Ministry Lener 3% 18 April 2000
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Table 9 Jists the weekly average components of extinction calculated using
Equations 1 to 4. The bottom of Table 9 summarizes the weekly data on a
seasonal basis and shows the 10™ percentile, median, and 90 percentile
coefficients. MFG used the 10™ percentile, median and 90™ percentile
relationships to represent good, average, and poor background visual conditions in
the Lower Frazer Valley. - , R

. Use the ﬁi&ibz‘fity standard fbrABbbtéfofd recommended by Pryor (1996) based on a
public perception study conducted in the LFV (b,,=0.039x107 m™ =b. of .063x107 or
" visual range of =60 kn, - B : . ' :

As suggested during our meeting, estimate the incremental Sumas2 impacts on visibility
by taking the bey values as predicied by CALPUFF and producing an average valley-
wide bex (e.g. using the average of the grid point volues for the area fron: the plant to
beyond the Abbotsford area — the specific area will be identified later in discussion with
MFG). - T o T

Calculate the total visibility impact on a seasenal basis Ey cbmbiriz’ﬁg either of the two
- suggested baseline values to the incremental impact. Caleulate the seasonal Jfreguency
distribution of by and deciview (inbreme.ut/baseline value).

‘MFG applied the CALPUEF model to predict extinction coefficients along Lines

- of Sight (LOS) provided by the Ministry. Descriptions of these vistas are listed in
Table 10 and the LOS are shown in Figure 8. Note the shaded regions in Figure 8
depict the terrain used in the CALPUFF simulations. MFG placed receptors along
the LOS assuming a straight line between the observer and the target. These
receptors were treated as “flagpole” receptors because the LOS are above the
local terrain in between the target and the observer. For LOS 1 through LOS 4,
the receptor interval was 250 m for the first 10 km near the observer and 1 km,
thereafter. LOS 5 and LOS 6 were assessed using a receptor spacing of 1 km.

Twenty-four hour average extinction coefficients were calculated for each LOS
by post-processing the CALPUFF simulations. Hourly extinction coefficients
calculated by CALPUFF using local relative humidity were averaged along each
LGS for the SE2 predicied aerosol components and again for SE2 concentrations
plus background aerosol concentrations. The simulations were conducted for each
season and three background conditions selected to represent good, average, and
poor background visual conditions in the Lower Frazer Valley.
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Table 9. Abbotsford Background Aerosol Data and Derived Extinctlon Components
Weakly Asrosol Concantrations (ug/m?3) Boxt {1/Mm}
i i Totml £FMI0 -

Weok S04 .INOZasN| NO3 [(NH4)2S04| HH4NO3 | PM1D 2nd's b_SN b dry
€-Fob-96 14.7- 0.43! 1.90 20.21 245 134 4.0 68.0 10.
13-Fob-08 1.471. 0.89! 3.04 202 5.09 226 25.5 21.3 30.4
20-Feb-28 1.01 0251 141 1.33 143 10.8 8.1 25 16.5]
2T-Feb-56 2.62. 0.83: 2.78 3.60 360 22.9] 15.7 218 22 5]
5-MarS56 343 - 0.9 3.95 472 514 13.0 3.3 24.6! 12.5]
1Z-Mar-86 2.43 0.55 2.44 3.34 3.14 15.2 8.7 18.5° 17.0fl
15-Mar-56 265 05 22| 364 2.85 11.0| 45 18,51 136
26-Mar-96 .45 0.28° 1.24] 3470 1.601 a.7| a7 15.0: 13.8]
Z-Apr-86 28 087, 287 3.85) 3.83! 9.4 1.7 23.0; 11,
B-Apr-86 . 1.9 0.48 2.13: 2.63} 2744 7.2: 1.8 168.1; 11.5]
16-Apr-98 2.07 0.39 1.73: 2.85! 2.23; 9B . 4.7 15.2: 13,8
23-Apr-86 2.56 0.24 1.08: .51 1.37! 11.2: 6.3 148! 35.0

- 30-Apr-86 3,38 . 0.4 177, 462i 2.23; 1.4 42 20.7% 133
7-May-56 2.3 0.43 1.901 3.18° 2.461 9.7 4.1 18.5' 13.5
14-May-55 : . ! ! 1

i 1-May-86 : i i : !

. - | 28-May-95 - ' 1 ! ! T
4-Jun-98 i : ! i . i
11Jun-86 3.98 0.85 2.58: 545. a7 18.0; 6.8 275! 15.4
18-Jun-§6 4.01 0.78 3.45; 5517 4481 | 19.4) 9.5 29,9 17.5
25-Juni-36 EXD 0.5 2 86! 4.59: 343! 15,5, 7.5 24.1; 16.0)
2 Jul-95 375 058" 257 5.18] 3311 176 92 - 254" 17.3
9-Jul-98 £.49 0.76 3,37, - 7.55, 4,34: 26.2; 14,3 387: 21.4
16-Jut-96 35 0,75 3,32, 4.81] 4,251 14.41 5.3 27.3. 14,3

- Z3-Jul-88 552 1.04 4.61; 7.59; 5.841 36.33 228 40.6: 28,
30-Jul-B5 4.44 0.37 1.64! B6.111 211 17.4i 8.8 24.7| 17.1
E-Aug-36 486 1.1 4.87; 6.68; 6,29 i 38.9!
13.Aug-68 4,86 0.37 1.64. 6,68; 2114 264!

. 20-AugS6 £54 0.87 3.85( 762 4.07; LT

. 27-Aug-96 £.41 0.68 3.01! 6.06! 3.89. . 29.8;
3-Sep-9& 1.94 0,34 1.5%" 257, 1.84: 13.8.

' 40-Sep-9& 3.28 0.54  2.83: £51; 3.66. 24,5

v 17-Sepib 342 0.54 2.83° 429 386 204 125 23.8, 20.0

! 24-Sep-88 358 0.59 4.38: 5.47; 5,56 24.1 12,9 33.4 20.3

1 1-Oct95 1.32 0.44 1.85 1.82 251, 15.2 14.8 130 218

© B-Oct-95 0.56 0.23 1.02 0,77 131 16.4 14.3] 6.3 21.4|
15-0ct-96 Ta7 0.23 1.02 1.61 131" 1.7 8.3 8.8 17,
22-0c1-96 1.1 0,34 . 1.37 1.51 1.77: 15.8 12,5 -9.9 20%”
28-Oct-96 1.23 0.16 0.71 1.69 0.8 21.3 16.7 7.8 24.5)
S-Nov-98 0.95 0.2 0.8% 1.3% 1.14 144 11.9 7.3 19.5}
12-Nov-95 13 0.27 1.20 1.79 154 CER E.6 10.B 152
19.N2v-08 ' 148 14.8 218
26-Nov-9B 1.17 0.15 0.66 1.61 0.86 10.7 8.3 7.4 16.
3-Dec-96 ¢.82 0.27 1.20 1,18 1,54 11.2 8.5 8.0 "G.E

. 10-Dec-56 0.93 023 1,02 - 1.28 1.31 10,1 7.5 7.8 160

' 47-Dec-95 0.75 0.3 1.37 1.05 177 174 14,6 4.4 21.7

i 24-Dec-98 0.68 0.09 0.40 0,94 0.51 6.8 54 .3 14.3

 31-Dec.-86 .07 0,33 1.46 1.47. 153 10.1"

¢ T-Jan-97 1.44 0.25 1.11 1.98 143 10.2,

i 14-Jan-57 0.97 *0.26 1.15 1.33 1.49 8.5
2iJdan.57 1.4 0.25 1.11 1,93 1.43 10.1°

so4_nod.xis, bext
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MFG evaluated the potential impacts of SE2 emissions on visibility in the Lower
Frazer Valley vsing two criteria. The criteria are designed to assess: 1) whether-
visibility would be impaired based on public perception and 2) whether a change
in extinction would cause z noticeable difference on days with good background
visibility. The two criteria applied were as follows: '

* MFG nsed a visual range of 60 km or less as an indicator of a day with
impaired visibility based on the visibility perception study conducted by to
Pryor in Abbotsford.” A visual range of 60 km is equivalent to an
extinetion coefficient of 65.2 (1/Mm). -

* A change i extinction of five percent from background conditions was
used by MFG as an indicator of a just perceptible change to a vista cansed
by SE2 aerosol concentrations. This was the same criteria epplied in the

Class I area assessment described in Section 6.1 Sumas Energy 2 PSD
LPermit. .

- Table 11 shows the frequency of impaired visibility days for each seasen and
LOS based on the background aerosol data presented in Table 9. This table does
not include the contribution of SE2, The extinction coefficicnts were path
averaged along each LOS using the spatial relative humidity data in the
CALPUFF simulations from April 1, 1998 through March 14, 1999. Table 11
indicates the best visibility conditicns are in the winter and fall. During the
summer, even the 10™ percentile acrosol concentration resulted iv impaired
visibility (visual range Iess then 60 km). In Table 11 the differences between the
numbers of visibility impaired dzys by LOS for a given background zerdsol

concentration and season are due to differences in relative humidity alon g the
LOS.

Table 12 through Table 15 display the results of the CAI PUFF simulations where
frequency distributions of the path-averaged extinction coefficients are presented
by season, LOS, and background condition. Table 16 shows the results for the oil-
fired scenario. Frequency distributions are shown for both the total extinction and
the change to background extinction. For example, in Tzble 12 for Spring 1998,
the simulations predict SE2 would cause a 3.3 percent increased probebility of
visibility impaired days along LOS 1 on days with good visibility (i.e., low
background (10% percentile) aerosel concentrations). For this same combination
during the summer of 1998 (Table 13), SE2 is not predicted to cause an increase
in the number of visibility impaired days. However, the change in extinction
along LOS 1 due to SE2 during the summer is predicted to cause z perceptible

change to the vista on 2.17 percent of the days with low background
concentrations. ‘

* Pryor, 5.C., 1996. Assessing the Public Perception of Visibility for Standard Setting Exercises. Armos.
Environ., Vol. 30, pp. 270912 2716,
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Table 11. Frequency of Impalred Vrsnb:hty by Line of Sight for Different
. Background Cundltlons without SE2
Low {10%) Background Aeroscl Concentration
Season . los 1 : los2 | tos3 “los4 | Los 5 ' Los 6
- Spring - 574%: 73.8%: 63.9%) . 574%!  65.6%] 67.2%
Summaer 100.0%[ 100.0%; 100.0%: 100.0%| 100.0%| 100.0%
Fall 363%: 425%1 3B5%! © 36.3% 36.3%| 37.4%
Winter 22.1%! 22.1%i 15.4%! 23.1% 154%| 16.3%
LT ' tedian (50%) Background Acrosol Concentration
Season , Las_ 1 : tos 2 | Los 3 | Los4 | Los 5 | Los 6
Spring 868.8%] 00.2%; -80.3%: - 86.5% 77.0%; 75.4%
’ Summer 100.0% |  100.0%{ 100.0%i 100.0%!' 100.0% 100.C%
Fall 79.1%1  86.8%] 75.8%,  79.1%; 74.7%| 75.9%
Winter £9.6%, 62.5%! = 35.6%: £9.6%! 26.9% 22.1%
High (20%) Background Aerosol Concentration
. $gason Los ¥ { Los 2 | Los 3  Los 4 : Los 5 ! Los 6
Spring 83.4%  96.7%' 83.4%. 83.4%: 50.,2%: 82.0%
Summer 100.0%:  100.0%: 100.0%. 100.0% = 100.0%: 100.0%
T Fall 100.0% __ 100.0%i 100.0%. 1Q0.0%, 1000%  S7.8%
Winter 97.1% 88.1%: 97.1%. 87.1%: 87.1%. 956.2%
" Impaired visibility is based on an extinction coefficient greater than €5.2 (1/Mm)

Ios_bextxly, Background Tables 4800, 245 Pl
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The data in Table 12 through Table 16 suggest the influence of SE2 on visibility
in the Lower Frazer Valley depends on the background aerosol concentration,
season, LOS, and whether SE2 is oil-fired. Due to this complexity and the number
of variables involved, it is difficult to generalize the results of the analysis. -
However, MFG believes the resalts of the analysis can be nsed to conclude:

o When SE2 is gas-fired, visual ranges and changes to extinction are small
using the criteria for visibility impairment and perceptible change outlined
above. The season most affected in the simulations is the fall. This is' due

1o generally-low backgmund aerosol concentrations and winds thar
transport SE2 emissions into the Lower Fraser Valley, Winter background

. aerosol concentrations arc elso low, but the SE2 plume is transported lcss
often i into thc Lower Frazer Vallcy ‘

e Thp. potenual ]:ughcst 1mpacts occur vnder the oil-firéd scenario, Days with
- perceptible changes in haze are greater than 10 percent for the winter
scason for LOS 1, LOS 2, LOS 3 and LOS § under both median and good
- background visual conditions. LOS 4 and LOS 6 are less affected because
E thc SEZ ph_me does not oftcn crc:ss thcse vistas during the wmtcr.

As &scussed on page 27, the likelihood that wmds would carry emissions
northward seeas to decrease as tempcramre decreases. On the coldest days of

" winter when oil firing i is most likely, there is almost always a net southward air
movcment and SZGF emissions would not affect Canada.

Although not exphcltly c:tcd in the commezts, We understand that T.he potential
for seeing the gas turbine plume is also a concern. MFG contacted a number of-
combined cycle plant operators who unanimously affirmed that there is no visible
plume (cxcapt from condensed water vapor with high humidity) from those plants
with NOx emissions less than 10 ppm. One operator farniliar with gas and oil
fired plan'ts assexted that the plume was not visible with efther fuel.

- The primary rezson for the clean plume is related to the l-ugh amount of cxcess air
with combustion turbines. Fossil fuel-fired boiler operators try to minimize
excess air to improve efficiency, and typically operate at less than five percent -
€XCess oxygen. Operatmg on a completely different principle (s an gir
COmPpressor generating thrust), combustion turbines routinely operate at excess
oxygen rates of approximately 15 pereent. The greater availability of oxygen
supports more complete combustion of carbon and reduces the potential for 2

visible plume. Consequently, SE2 is confident that the plume itself will not be
perceptible in Canada.

Responses to Ministry Letter 52 18 April 2000
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B o Attachment B
1986 Air Quality Monitoring Report,
PM1D Abbotsford

STATION T28

#0OF -%¥ DATA MERN w m_z_am.mm
MONTH VALID RECOVERY EOURLY #OF PERCENTILES &0 PERCENTILES

. PAYS 1HR 24HR CCONC AVG MAX MIN 35 98 89 ANG ¥aX MIN 855 58 99

ey T

JAN 31 99 300 13 734 61 0°32'°41 44 74e .32 4 23S 30 31
FED 29 . 55 _ 100 1% 651 156 O .55. 786 8B 696 &5 5 45 53 &1
MAR 31 . 89 100 13 733 94 0°29° 42 577 744 31 - 5 28 25 30
APR 30 98 100 10 706 75 @ 20724 2B 720 21 -4 14 13 20
MAY 17 57 S6 12" 426 45 0 25 -31 37 420 24 S 17 19 21
JUN 30 100 1oo 16 719 54 D 32 47 63 720 2B 7 24 25 28
JaL 31 100 100 23 744 342 I €2 583 71 744 8 3¢ 70 T2
AUG o 1 2 24 11 43 9 43 43 43 17 25 32 25 25 25
SEP 17 60 58 15+ 431.200 1 35 53 124 40&4 55 5 47 S3  S4
ocT 31 45 100 16 733 B8 0 38 50 63 744 30 5 26 27 28
NOV 29 97 86 14 701155 © 35 4&& 61 650 40 S5 31 37 39
DEC 26 88 B8 11 652 231 0 29 &1 71 65¢ 41 3 25 39 41
PERIOPD ) ‘

s 302 82 83 15 7287 342 o 36 42 62 72987. 73 3 30 3B 47

v
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Attachment ¢

Lower Fraser Valley

DOVVVOVVVVVOVOVBOV VUV VL Vv w e

" Ambient Air Quality
- Report
1998
& Greater Fraser
Yancouver Valley
Regional Regional
District District
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Inhalabla Particulate 8.3 GVRD Objectives
9.1 Characteristics ' 'Desirablel:&;cceptable

‘ i —I50 pg/m° (24-hour)
The term ‘PMyp’ has been given 1o atmospheric —f30 ug/ﬁ}s {1-year) -

particniates with a diameter of 10 micrometers _ ‘
(um) or less (inhalable pariculate). Becauss of 9.4 Monitoring Results - Figures 13
their smzll size, these panicles can be inhaled and and 14

deposited in the thoracic region of the lungs.

Mean PMye readings in the LFV were between 10-

: 20 pg/m’ at most sites duripg 1598, Minimum 24-
affacE human health, parnculaﬂ}: t_he pulmonary hour values were consistenfly in the 3-4 ng/m’
function. PMio can aggravate existing pulm'orfary . range with maximum 24-hour values generally in
and cardiovascular disease, affect mucocilliary the 50-60 g /m® range.
clearance and increase mortality, These effects are
enbanced if high PM,p levels are associated with A significant number of exceedances of the 2 4-hovr
higher levels of other pollurants, such as $O;. objective oceurred during an unuseally hot stagnant
. . . eriod at the end of April and beginning of Mp
High PM;o levels can also increase corrosion .and 'P}he episode was domJ§ ated by ai mtefswe h:g);
soiling of materials, and may damage vegetation, pressure  system over the Pacific Northwest
The smaller particles can also have a major impact characterized by very hot temperatures, calm wind
on ‘l““b’hty' conditions and an intense 1emperature inversion.

Exposure to PM,p can chromically and acutely

9,2 Sources

PM,o is emitted from a - Flgure 13: inhalable particulate (PMyq)
variety of industrial, monitoring, 1998.

-mobile and area sources, .
‘as & portion of total # 1 24-hour Acceptable Objective - Maamum 24-howr
particulate emissions. A

major wrban source is
rozd dust, which resuls
from panicles emied
from vehicles and other
sources, as well ag the
natural  deposition of
sand and soil. In rural
areas and drier
environments, natural
sources such as wind-
blown soil, forest fires,
occan spray and volcanic
activity may dominate.

1. - Mean ‘ ]
(3 _} . ‘ —] ,
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‘These conditions brought on elevated inhalable
particolatc levels across the entire LFV. Other
exceedances of the inhalable particulate objective
were infrequent and wers generally associated with
‘short term local influences. Mean inhalable
particulate levels continue o be highly influenced
by mereoralogical conditions 2nd tend to be slightly
elevared during the drier, warmer summer and early
fall perieds and lower during the cooler, wetter
portions of the year.

Figure 14 illustrates trends in inhalable particulate

measuremente in the Tegion since monitoring

<tarred in 1994, Based upon the limited data -
collected to-date, no apparent frend in inhalable ‘ : -
particulate measurements 2ppears to bhave yet Exposure to PN,
developed, with values remaining . consistent can chrunlc:a[lj
throughout the 5-year period. Variatfons in the and acutely affect
maximum 24-hour values are generally associated

with short term episodes brought on by very human heaith,
specific meteorological conditions, In 1994, 1995 ‘ Partic_u larly the
and 1996, these conditions were cold, very windy . ' pulmonary
conditions which created dust storms localized in : - function.

the sastern LFV. During 1998, the conditions were - -

more regional in nature and were brought on by
ngseasonably hot, dry, siagnant conditions OVer a
* four day period at the end of April.

Figure 14: Inhzlable penicutaie wends.

M! Ci-houy Madmum Bl Mon ~5—95th Percentile Qé-hour Jovels]

Canceatralion (a ppfm’

——

I "

I b1 L) 1% " 1"

25
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2 AnvemWEY S a ey i - .

Maximurm PM10 Event (July 199t
Concentration vs. Windspeed

Date Hour To8 PME0 dhe T8 PMI0 24hr XX WS (konvhd) he YVR W5 OQawhin) by
281196 7 39 267 [\ 15
8 38 6.5 [ 2
9 30 ' 2.0 0 -26
10 46 7.9 7 2%
1 &b 250 1 25
12 45 5 1 6
i3 35 2.4 15 26
14 k< %2 i 15 =2
15 32 2.1 T 19 15 .
16 19 283 7 17
17 19 287 ] 1
18 32 25.0 15 2
13 10 285 2 F
- -1 1B 28.6 1 4
Vi | 10 284 7 ]
pr) 26 285 4 4
e 342 424 0 9
24 148 417 4 7-
25-T3-95 1 340 0.7 o 0 )
2 .97 637 7 -4 -
3 175 70.0 0 1 '
& 71 716 o 7
5 52 728 0 7
6 35 3.0 0 9

Sumas Energy 2 Final EIS
comas & gy Letter 160 - Page 66



F-381

P.BE/TE

CT-T61

355-1197

Erom-A1R RESOURCES BRANCH

15:42

May-02-00

LW 0T RGP

roe gL SR6L 68

e
6'9
20
Ve
§'¢
[
(X
02
v'e
6¢
£0

GZWd 0L JHYdD D0A. XOS XON 03

s

e
B'c
1o}
0's
vy
I2
gp
g
85
ov

g0l

gal
g'6l
£'6%
vet
60}
re

L9

VFAY
§'vl
(1

20

S'e

Ly

g'te LS

g€ 08§
96 @¢
o0 90

ger 26

Jgafsouug) Uj suaiaspuy

ZSeung Jo un 0 UYRM sisd|ely JuswIou]
JI sSeID (Sd Joj ssainog ajqifa

£zl =EHoL

PUJ MOLUIM PUB JOO( LEPOOM 08V S
| sanjiuing ployesnol uspoop 01182
&b  Npold 80D B Wneoled JeUl0 06658
aanpoig [ Buleld 2 [IWMBS 03152
onpoid 1A Bujueld p luraes 02192
sanpoid fIi Buiusld 9 IRUmeS 02152

'y npeid [BOY 1 nsjoiled el 06698
0 sdoug Jedod Apog pue jured (25€9

qanpald i Bujueld g jILUMES 02193
Ansnpu| exeys pue e{buls 01152

LG Npoid jeod B whejolied U0 06698
NOILdIH0S3a IS 018

3 JuaWYoERY

5100(] %9 SMOPUIAA SIWBUAQT ¥E L G2l
‘pr] s1enpoud seifeind viLp'2eL-
"pr1 dopioe|g MelapueIg £6EY'ee)-
NUd 1epeD) Wo1sng galiSoOM AT AT AN
1 Guppng uespewy YloN GL2'E21-
'pi7 depe) Ueies 6v/5 2o
"PIT 00 SUOG JMED) Ja10d 628Y'E2)-
p1n Apog oIy pIojS10gaY /516321
“pI "0 JeqLuT] YLomsuly 3192°¢21-
| SINR0I4 tepes) SpSUNON 2S5E°ET -
peyw AUHINYE BIqWNO) BBEY 21~
INSNID 1ONOT

LEiS0'6Yy
LELST6Y
£5zZ10'6Y
191106y
| 020 6%
9620°6Y
65Z10'6Y
¥aLvaop
£5200°6Y
y06TL 6k
£6020°6Y
v

45921
25611
LlB0L
95901
15901
28504
5168
G158
r92e
89LL
B i€
LIWddd

Letter 160 - Page 67

Sumas Energy 2 Final EIS

Volume 2



) May=02-00 15:42 From-AIR RESOURCES BRANCH

366-7107 .~ T-7Bl P.SV/TE F-381
S E 2 : (note points 12 and 13
UMAS KNERGY 2, INC.
Lan a35Parkplaco »  Suite 110 o Kirkland, Weshington 98033 » PHONE: (429) B83-1000 "« FAX {425)803-6302
- . January 7,2000

Mr, Hu Wellis .

Mansger, Air Quality Assessment

Ministry of the Environment, Lands and Parks
P.0. Box 9341, Stn Provincial Government
Victoria BC VEW SM1

Subject: - Sumas 2 Generating Facility (S2GF)
Dear Mr. Wallis: '

Thank you for your letter of December 14 which provided a summary list of air quality
concerns and issues raised by the Ministry and by the Lower Fraser Valley Alr Quality
Coordinating Council. Input from the Ministry and Council has been very helpful, and we are
particularly thankful for your assistance on the regional air quality studies (the
CALPUFF/CALMET studies and your photochemical modeling). ‘We want 10 develop a plant
that is recognized by U.S. and Canadian air quality agencies as having incorporated state-of-the-
art control technologics to minimize impacts on both sides of the border. '

With assistance from our air quality consultants at MFG, 1 have prepared this letter to let
‘'you know how we have responded to your concems and 10 reiterate our interest in working with
the Ministry and Council in successfully resolving the issues you have addressed. To provide
additional detail on our assessment, I am enclosing a copy of Section 6.1 of cur Application 10
the Energy Facility Site Evaluation Council (EFSEC).. This Section, prepared pursuznt 10
Washington Administrative Code 463-42-385, describes the technical air quality analyses
conducted to date, I think you will find that the results of our analyses are very encouraging.

First I°d like to highlight several key changes in our proposal since we last visited with
the Council. We initially proposed constructing either 2 Westinghouse turbine-based system
capable of generating 720 MW or a GE turbine-based system capeble of generating 800 MW.
The Westinghouse turbines would have employed Selective Catalytic Reduction (SCR) eapable
of reducing emissions of oxides of nitrogen (NOX) 1o 4.5 ppm. The GE turbines would have
relied on Advanced Dry Low-NOx technology to reduce NOx emissions 1o 9 ppm. Both of these

options have been determined to represent Best Available Control Technology (BACT) in recent
permit actions by EFSEC. :

Sumas Energy 2 Final EIS
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Page 2

‘In part due to concerms raised by the Council and the Fraser Valley Regional District, we
have decreased the generating capacity of our facility from 720 MW to a nominal 560 MW, This
change in itself would have reduced all pollutant emissions compared with the initial propoesal.

. However, we have also decided to drop the GE option (9 ppm) and to enhance NOx control from
the Westinghouse option to achieve 3 ppm. These decisions reflect our sincere interestin -
minimizing environmental impacts. When we developed Sumas Energy 1 in 1991, we set anew

* standard for BACT by being the first private power producer in the Northwest ta propose a NOx
limif of 6 ppm. With the development of Sumas 2 Generating Facility (S2GF), we will again set
a new standard for BACT by proposing 2 NOx limit of 3 ppm. .

Two other design changes are likely to be of interest to the Ministry, Couneil, and the
District. To reduce our requirements for cooling water, we are proposing the use of an air-cooled
condenser to supplement our cooling tower. Although expensive, we estimate that onr water
consumption will be only 25 percent of the quantity initially anticipated. This change also means
we are no longer seeking a source of water in Canada. Additional benefits frorx the use of the
air-cooled condenser include a reduction in the frequency of occurrence and size of our cooling
tower plume, 2 reduction in the quantity of cooling tower drift released, a reduction in the
amount of wastewater generated by the cooling tower, and a virtual elimination of the potential
for fogging and icing of Washington State Highway 9.

We have also incorporated the capacity to bum low sulfur (0.05% sulfixr, by weight)
distillate oil. This change also required additionzl capital investment, but we magde the change in
response 10 a concern raised in a letter from B.C. Hydro. With the capacity 1o bum oil, S2GF can
free up natural gas pipeline capacity to ensure that commercial and residential gas consumers are
not deprived during periods of particularly cold weather. S2GF has committed to burning oil no

more than 15 days per year. Note, however, that natural gas shortages have histerically been
infrequent and we do not anticipate operating on oil often.

In the following pages, we repeat each of your comments in italics and follow
the comment with 2 brief summary of how we have responded.

1. Condition of Airshed: The proposed fecility will add pollutanis into an airshed already
experiencing episodes of elevated ozone and PM as well as poor visibility.

All combustion sources generate air pollutants, and we acknowledge that
S2GF will incrementally increase regional emissions. As noted abave,
_bowever, S2GF has reduced the scale of its project and has substantially
decreased NOx emissions. Because NOX is a precursor to ozone formation, we

believe we have also substantially reduced our potential effect on ozone
episodes. :

Sumas Energy 2 Final EIS Letter 160 - Page 69
Volume 2



Maf-UZ-UIJ 15:42 From-AlR RESOURCES BRANCH 355-7187 T-761 P.B9/TS  F-301

Mr. Hu Wallis
January 7, 2000
Pape 3

As you are aware, Environment Canada is currently reviewing the results
of their regional photochemical modeling that includes emissions from S2GF.
While the results have not yet been fully assessed, it is our expectation (based

_on the small postion of regional emissions we represent) that the S2GF will
fot have significant adverse effects on regional ozone problems.

Similarly, we acknowledge that primary and secondary emissions
attributabie to the S2GF will incrementally increase regional haze. However,
our preferred use of natural gas in the proposed combined cycle generating

 facility is the most energy efficient and least-polluting means of producing,
electricity that is currently available for fossil fuel based plants. In the scheme
of things, our contribution to regional haze is relatively small. Furthermore,
merchant plants such as the S2GF have the potential to displace older, less
cfficierit electrical generating stations and may ultimately recuce air emissions
attributzble to regional electric power generation. ‘ Lo
2. Existing Air Quality Manogement Efforts in the Lower Fraser Valley: The project needs to
consider the extensive efforts of various agencies have made to improve the air quality in the
Lower Fraser Valley. Refer to the Air Quality Management Plans for both the GVRD (Dec
1994) and FVRD (Feb 1998). In addition, note the efforts of the Canadian Federal and BC
governinents in the implementation of a comprehensive set of regulations for motor vehicle
© fuels and emission. : '

Sumas Energy 2 applauds the efforts of varions Canadian and U.S.
agencies to improve air quality. We also appreciate your comments and
technical evaluation of our proposal. We concur with the concept that
improved air quality requires cooperation from everyone. We believe our
voluntary commitment to proposing emission limits well below those recently
determined to be BACT is evidence that we intend to be part of the solution.

3 Compliance with BC Ambient Objectives: The air quality impacts associated with the
project need to be assessed in relation 10 BC ambient air quality objectives for NO2, CO.
SO2, PM10, and O3. :

The air quality analysis in our EFSEC Application for Site Certification
(Application) assessed the ambient air quality implications of the S2GF. Our
analysis estimated maximum short-term concentrations by conservatively
summing predictions based on the worst metearological events in five winters,

_oil-fired turbine emissions from S2GF, and the highest background
concentrations from Abbotsford during 1996 to 1598. Even with this
approach, we found that total air pollutant concentrations would be less than
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Mr. Hu Waﬁis
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the most stringent Canadian Air Quality Objectivés for SO2, carbon monoxide
(CO), 2nd nitrogen dioxide (N 02). ‘

 Monitoring data collected in Abbotsford indicate the Greater Vancouver
'Regional District (GVRD) interim 24-hour objective for PM10 is exceeded
from zeto to four days per year. Higher PM10 observations at Abbotsford
have historically been associated with high wind events and windblown dust
from agricultural areas and exposed soils in the eastern portion of the Lower.
Fraser Valley. Although such events can occur during the winter, those
metearological conditions are different than the conditions producing the
highest S2GF concentrations. Maximum potential concentrations from S2GF
oceur while burning oil with light winds and stable conditions. Consequently,
MEG believes it is unlikely that the S2GF will contribute to or cause PM10
concentrations above the interim. GVRD 24-hour Meximum Acceptable
Objective. - ' - ST
4. Cooling Tower Emissions: Water vapor (and associated nitrates) entissions on plume
' - chemistry and the formation of nitraie aerosols should be included in assessing local and
. regional PM and visibility impacfs. .. ' :

The proposed S2GF configuration includes a wet/dry cooling system
based on zn air-cooled condenser and a cooling tower. The cooling tower
would supplernent the air-cooled candenser, providing up te 46 % of the
thermal duty during warmer months. A small portion of the nitrate contained
in the local water supply would be emitted from the cooling tower as cooling
tower drift. Our cooling tower design calls for a maximum circulation rate of
51,250 gallons per minute with 2 drift loss rate of 0.0005 %. At this rate, the
yaximum nitrate emission rate would be about 0.002 Ib/hr based en a nitrate

concentration of 17 me/l in the water supply. We believe your technical staff’
will affirm that these emissions are negligible.

5. Ammonia Emissions: The use of SCR control technology with ammoniz injection will resuly in
direct ammonia impacts as well as ammonia contributions to secondary PM formation. It is
important to consider these impacts given that ammonia is a major concern in the eastern

LFV (due 10 agricultural activities) and current undersianding of their involvement in
photochemical processes. - L

Ammonia ship will be Jess than 10 ppmvd (15% O2) for all operating
scenarios. Based on this proposed permit limit, an assumed operating scenario
of 350 days of gas firing (with duct burners), and 15 days of oil firing, MFG
has estimated annual ammonia emissions of 276 U.S. TPY from our facility.
The modeling analysis conducted for our plant indicates these emissions
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would result in yoaximum 24-hour and apnual ammonia concentrations of
6 pg/m® and 0.6 ng/m’, respectively. The maximum 24-hour predicted
ammonia concentration is much less than the 100 pg/m® screening criterion
‘Washington applies to protect public health.

In 1896, Envirorment Canada conducted & monitoring program in which
ammonia concentrations were measured at Abbotsford. The measured annual
ammonia concentration was 16.4 pg/m’ during this peried. The maximum
predicted worst-case annual concentration 2 ibutable to S2GF is 0.6 pg/m® or
about 4% of the monitored background value. This indicates to us that our
ammonia emissions would niot sigpificantly contribute 1o annual ammonia
concentrations in the Lower Fraser Valley. ' )

Environment Canada also collected data on other airbome nitrogen
compounds during 1996, and estimated the annual nitrogen deposition flux in
Abbotsford to be 8.6 kg/ha/yr. As you are aware, We hzve conducted an-
extensive regional modeling analysis using the CALMET/CALPUFF
modeling system. That analysis estimated the maximuin annual nitrogen
depasition flux attributable to our facility to be 0.05 kg/hafyr - a small fraction
of existing nitrogen deposition mn the Lower Fraser Valley.

Existing ammonia concentrations in the Lower Fraser Valley contribute 10
secondary aerosol formation under certain meteorological conditions. Pue to
the large background concentrations of smmonia, MFG believes aerosol
formation is not limited by available ammonia in the Lower Fraser Valley and
the small additional amount of ammoniz emitted fom the S2GF should not
promote further acrosol formation. The CALPUFF modeling conducted by
MEG indicates acrosol formation is niot a strong function of ammonia once the
ammecnia concentration reaches the level of exdsting concentrations at
Abbotsford. Under these conditions, secondary zerosol formation is 8 sirenger |

function of sulfate concentration, the nitrogen chemistry, and relative
humidity.

6. 03 and PM (Urban Smog) Formation: The increase in PM and O3 due to Sumas 2 entissions
is of concern due to direct emissions of PM, the precursor enissions (NOx, 502, VOC, NHY,
H20, nitrates in water vapor) and the existing levels of these pollutants in the region. These

are regional issues, and the assessed air quality impacts of the project should inchide the
areas in BC that will be affected. : '

We believe this concem is addressed by our response 1o comments 1. and -
3. Please let us know if this is not the case.
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7. Emissions Technology — BACT: Existing ﬂzci!iﬁas in the region are generally subject to
- BACT, particularly significant sources, of which Buirrard Thermal is one example.

S2GF is also subject to BACT. As noted above, we have chosen fo go
beyond BACT - in part due to concerns raised in our visits to the District and
the Couneil. = ' S

The following table compares potential emissions associated with S2GF
with those from Buzrard Thermal, Emissions from Burrard Thermal assume
that all boilers have been retrofitted with SCR, that they operate at 85% of
‘capacity, end that our plant operates at 100% of capacity. This table indicates
potential NOx, SO2, and particulate maiter emissions from. S2GF are
substantially lower than those from Burrard Thermal, and that the quantity of
emissions per unit of energy is much lower with the S2GF.

 Comparison of Exnissions: Burrard Theymal and S2GF -

NOx Burrard S2GF Ratio
Thermal - _ S2GF/Burrard

NOx . .

U.S. tons per 788 236 : 30%

year
Lb/MW-hr 023 0.08 35%
s02
U.S. tons per 225 45 20%
Lb/MW-ht| - 0.07 0.016 . - 24%

PM '

(flterable)

U.S. tons per 225 60 27%

year ‘
Lb/MW 0.07 0.02 32%
-hr '

Bumrard aunual exvissions [iited to 55 of PIE, pex permit conditian; calcs assume 2l boilers have SCR |
SE3 eraissions based oa SCR providing 3.0 ppm Nox operating 8,760 hs/yr, including 15 days on oil
Burrerd combined stack gas flow (m'Amin): 45,600
Assurnes Burrard generates 912.5 MW
Assume S2GF genermtes 660 MW
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8. The EIS should consider including emissions modeling for the project which takes the new
plent design into aceount, : . , _

S2(GE’s EFSEC Application and the Draft Environmental Impact
Statement take the new plant design and emissions into accouat.

9. Visibility: Ambient PM increase due to this source (ﬁ-'om both the stacks and cooling towers)
will degrade visibility in the region. The potential impact on visibility in areas of BC should
be considered. - o .

Visible plumes from the coolng tower will be short and will not obscure
visugl resources in the Lower Fraser Valley. During daytime hours when the
visibility is not obscured by local weather, average condensed plume lengths
would be less than 50 m. It is highly ualikely that a visible cooling tower
plume would cross the border into Canada. " )

The effects on regional haze due to PM10 directly emitted by the S2GF,

and secondary aerosols formed during transport, were assessed using the

' CALPUFF modeling system. The regional haze modeling analysis focused on
potential visibility degradation in wilderness areas znd national parks located
in Washington State. Model-predicted extinction coefficients were compared
to background extinction coefficients calculated from aerosol data on days
with good visibility. The techniques in this analysis assume concentrations at
specific receptors are representative of visual path-lengths that might be
100 km in length. The predictions from the CALPUFF modeling analysis
suggest the S2GF will not significently degrade visibility in these areas.

. “The CALPUFF model region includes the Lower Fraser Valley.
Predictions of sulfate, nitrate, and PM10 were also obtained for receptors in
British Columbia. The higher aerosol concentrations are predicted on Sumas
Mountain, with much lower concentrations at lower elevations. In these
instances the aerosol plume fom the S2GF is comprised primarily of PM10
directly emitted and a small amount of nitrate formed during transpest. The
aerosol plume is also predicted to contain sulfate aerosols when the S2GF is
fired by oil. The maximum predicted nitrate and snifate concentrztions are
much less then observed in Abbotsford by Envirenment Canada during their
1996 study. The predicted change in Jocal extinction coefficients caused by
aevosols from the S2GF in the CALPUFF analysis suggests some reduction in
local visibility may be possible depending on the geometry between the

observer and the visual target, whether the S2GF is cil-fired, and background
visual conditions. )
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Because there are 50 many variables in an assessment of visibility, it is difficult or
impossible to fully characterize the impact of 2 single source. Our effect on visibility is likely to

- be proportional to our emissions compared with regional emissions.

10. Diesel Fuel: The air guality impacts of burning distillate fuel oil at the proposed facility
" should be taken into account due to elevated SOx, PM, VOUC emissions relative to that
associated with natural gas. This could be assessed using worst-case assumptions, or on the
basis of a year round simulation — depending on how distillate oil burning is limited.
Earlier correspendence identified concerns regarding air quality impacts associated with
fugitive emissions from diesel fuel storage. However, recent discussions between GVRD and
Sumas 2 staff kave eliminared this as a conceri. '

S2GF’s EFSEC Application and the Draft Environmental Impact
Statement address the air quality impacts of buming distillate oil. The short-
term emission rates evaluated in our modeling are based on burning oil- even
though oil burning is expected to be infrequent. Annual air pollutent .
concentrations are based on the asstmption that oil burming will occur a fizll

© 15 days per year (the requested permif limif), and that the plent will burn
natural gas every other hour of the year. Given that natural gas shortages are -
infrequent and that 100 percent operating time is virtually impossible, we
believe we have evaluated a very conservative operating scenario.

11. Continuous Emissions Monitoring (CEM): 4 CEM with real time data availability is
installed ot the Burrard Thermal power plant and other regionally significant sources.
Continuous in-stack source monitoring should be considered. :

S2GF proposes to install and operate continnous emission monitors to

measure concentrations of oxides of nitrogen, carbon monoxide, and oxygen
in each exhaust stack. ' : ‘

12. Ambient Air Quality Monitoring: It would be prudent to ensure that there is adeguare
ambient air quality monitoring as there is no monitoring information in the area of the
proposed Sumas 2 facility. It is noted that such monitoring is a permit requirement funded by
the propenent in a number of BC situations, including Burrard Thermal.

We will fund an air quality monitoring station since it should assistin. .
~ efforts to improve regional air quality. Because our focus is on electrical
power generation, we assume that operation of such a station would be the
responsibility of staff from the GVRD, the Ministry, or the Northwest Air
Pollution Authority. We would like to meet with Canadian and U.S.
_ regulatory agency staff to discuss the scope of the monitoring program.
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13. Curtailment Provisions: Noting that Burrard Thermal is subject 1o curtailment under

conditions of poor air quality, it is suggested that curiailment provisions be considered for
the plant. ' ‘ '

Burrard Thermal is an older plant with higher emissions and a greater
potential for contributing to ozone episodes. Nonetheless, using Burrard
Thermal emissions as a reference, we are prepared to consider some
reasonable curtailment arrangements provided that those arrangements will

llow us to continue to honor our confractual commitments to supply power 1o
. our cusfomers. '

14. Creenhouse Gas Mitigation Plan: A greenhouse gas mitz'garioiz plan should be submitted as
part of the EIS. '

At present, neither Washingfon nor British Columbia bas established laws
ot regulations that require a greenhouse gas (GHG) mitigation plan.
Moreover, the S2GF’s high efficiency low emission design makes ita
mitigation project itself to the extent that it displaces older, less efficient
power plants. Nonetheless, we have examined the materizl you provided,
including examples of GHG miti gation implemented by two Canadian

industrial sources. We have also examined 2 program established by the
State of Orezon.

In the spirit of cooperation, SE2 has prepared a Greenhouse Gas
.Mitigztion Plan which will be submitted to EFSEC. In short, SE2 proposes
to make a substaptial investment in GHG research, in offset plans and/or
ranagement programs. SE2°s strategic plan sets forth voluntary GHG
mitigation goals, as well as measures that can be taken to achieve them. It
idenftifies a menu of potential GHG offset and management opportunities.

) I have referred to our air quality analyses in a number of my responses 10 Concerms
expressed in your letter. In the Interest of maintaining a direct dialog, I am enclosing with this
letter 2 copy of Section 6.1 of the EFSEC Application. Although other sections of the application
address related zir quality issues, this Section is the heart of our air quality analysis, We

encourage you and your staff 1o review this Section, and to call me or our air quality consultants

at MEG, Inc. if you have any questions. Our consultants, Eric Hansen and Ken Richmond, may
be reached at 425.921.4000.

I also encourage you to review the related Sections in the EFSEC Application, which
<hould arrive within about a week. Appendices to the Application provide additional information
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on our cooling tower analysis, the CALPUFF madeling protocol, the BACT analysis, and the
Greenhouse Gas Mitigation Plan. :

_ Thank you once again for your continued interest and technical support in our project.

We look forward to an opportunity to meet with you to discuss our findings, and those of your
"photockemical modeling effort. ' :

Sincerely, . ‘

David N. Eaden, Vice President
Engineering & Construction
Sumas Energy 2, Inc.
DNE:bb : -

cc: Don A. Fast, Ministry of Environment, Lands and Parks
" Steven Sekiyama, Ministry of Environment, Lands and Parks
Darrell Jones, Sumas Energy 2, Inc.
Bruce Thompson, Sumas Energy 2, Inec.
Eric Hansen, MEFG, Ine. '
Katy Chaney, Dames & Moore

Enclosure: Chapter 6.1 of the EFSEC Application for Site Certification

H:DAVEESEZWO\WALLIS01061.DOC
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